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‘Tort TORBAY ee gy Wanufacturers & Contractors. parte ra ay " 


sdutention, PAINTS. PATENT aT Pan, |LANEMARK GANNEL 
For GASHOLDERS, &o, &c,|Parker's Imperial Black Varnish, 
yo a AND GAS GOALS. 
Quotations and Analysis on appli- 


The Original ‘“ Torbay Paints” Oxide Paints, Oils, and General Stores 
cation to 


As supplied during the present and many oo ~— Works. 
LANEMARK COLLIERY, 


preceding years to the LONDON |onwerme sTREET, OLD KENT ROAD, 
NEW CUMNOCK, N.3. 



































GASLIGHT & COKE COMPANY. LONDON. 


Special Quotations to Gas Companies. Aghinnte, Benson, Pease, & C0,, L fi 
TORBAY & DART PAINT Co., Ld., : 


DARTMOUTH, DEVON, 


EXPORT OFFICE, SUFFOLK HOUSE, EC. - 














STOCKTON-ON-TEES, 
Manufacturing Gas Engineers. |Shipping Ports: All the principal 
; Scotch Ports. 








See Advt. p. IIL, centre of JOURNAL, 


NORTON’S PATENT 


“ABYSSINIAN” & ARTESIAN TUBE WELLS, 


FOR TOWN WATER-WORKS AND OTHER SUPPLIES. 


The following Town Water-Works Supplies have been obtained by this System, viz. :—Abbott’s Langley, Aldershot, Alnwick, Cirencester, Hertford, 
Lechlade, St. Albans, Shrewsbury, Skegness, Southampton, Stony Stratford, Swansea, Wallingford, Watford, West Worthing, Wimborne, &c. 


LE GRAND @& SUTCLAE'EF"’, 
HYDRAULIC ENGINEERS, 100, BUNHILL ROW, LONDON, E.C. 


DUST-FUEL FURNACE 


a aan PATENT. 


Sy 4 | 


Fs . : vo 








LONDON OFFICE: 


16, UNION COURT, 
OLD BROAD STREET, E.C. 


\ WILLIAM BOBY, Agent. 
a | i 1, ‘Telegrams: “MELDRUM LONDON.” 


BURNS ANY KIND OF WASTE 
FUEL TO ADVANTAGE. 
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OVER 8O0O WORKING, / | 
SAVING, IN MANY CASES, |} 
75 PER CENT. 





SUPPLIED to the PRINCIPAL \ 

GAS-WORKS,WATER-WORKS, 

ELECTRIC LIGHT STATIONS, 
&c., &c. 
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MELDRUM BROS., “IsMciy Roxb,” 


Telegrams : ‘MELDRUM MANCHESTER,”’ 
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| atascow: 


F. J. ROWAN, 
121, WEST REGENT STREET. 





FRANK ASHWELL, 
VICTORIA FOUNDRY. 





NEWCASTLE-ON-TYNE : 
CROSIER, MILLS, & CO., 


MANCHESTER. 


National Telephone No. 1674. 


9, QUEEN STREET. 
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DAN IEL HOWARD, 


(Successor to the late BENJ. WHITEHOUSE), 


GASHOLDER & BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM 


(ESTABLISHED 1765), 


MANUFACTURER OF TELESCOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 


PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, and all kinds Aid GA8 APPARATUS, 
Wrrought-Iron Roofs, Bridges, Girders, &c. 


Steam, Hot Water, and Range Boilers, Tanks, Cisterns, Boats, and all kinds of "Wrought: ‘Iron Work, 


DRAWINGS. SPFCIFICATIONS. AND ESTIMATES SUPPLIED ON APPLICATION. 








EDWARD COCKEY & SONS, Lumen, 
ENGINEERS & CONTRACTORS FOR GAS-WORKS. 


THE IRON-WORKS, FROME. 





Messrs. COCKEY desire to draw the attention of Gas 
Engineers and Managers to their new form of GAS WASHER, 
which, by a recent patent, converts their HORIZONTAL 
Washer into one of a VERTICAL form. 


The principle is the same as in the horizontal one, which 
has now been before the profession for a number of years, and 
where adopted is giving unqualified satisfaction. 


The Washer is entirely automatic in its action, and does not 
therefore need any motive power—an advantage which will 
be apparent to all. 


It is made in all sizes, from 25,000 TO 3,000,000 FEET PER 
DAY; and Messrs. COCKEY invite inquiries, which shall have 


early attention. 
March, 1891. 


THE TRON-WORKS, FROME SELWOOD, SOMERSET, 


London Office: 77, Fore Street, E.C. 





TELEGRAPHIC ADDRESS: “COCKEYS FROME.” 
SUMIVA ATOS FHL OL NOWVOMTddY NO Salud 





HIGHEST 4WARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS: 
—il MEDALS. — 


“JAMES RUSSELL & SONS LIMITED (°°: 


“AWE WORKS | WEDNESBURY, ENGLAND. 








WROUGHT-IRON OR STEEL MAINS UP TO 6 FEET DIAMETER, FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. 


SCREWING TACKLE, BOILER? MOUNTINGS; VALVES, COCKS, ETC. 


LONDON : BIRMINGHAM : LEEDS: 
108, Southwark Street. 114, Colmore Row. 6, Mark Lane, New Briggate. 
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OVER 500 GASHOLDERS HAVE BEEN SUPPLIED AND ERECTED. 
INCLUDING THOSE SUPPLIED TO THE FOLLOWING GAS COMPANIES AND CORPORATIONS: 
BATH. BOLTON. BRISTOL. CHELTENHAM. LEAMINGTON. PRESTON. SHEFFIELD. 
BELFAST. BOMBAY. BRISBANE. HARTLEPOOL. LIVERPOOL. READING. STOCKHOLM. 
BECKTON. BRADFORD. CARDIFF. LEEDS. NOTTINGHAM. RIO GRANDE. SYDNEY. 
BIRMINGHAM. BRIGHTON. COVENTRY. LEICESTER. OLDHAM. SOUTH METRON. VIENNA. 





Address THE STRAFFORD COLLIERIES COMPANY, 
Near BARNSLEY, SOUTH YORKSHIRE. 


BAS COAL, REAL ou SILKSTONE GAS COAL, 





NEWTON, CHAMBERS, & CO., LIMITED, 


ea 


THORNCLIFFE IRON-WORKS, near SHEFFIELD, 


MANUFACTURERS OF 


SLIDE VALVES, CAST-IRON RETORTS, WROUGHT AND CAST IRON PATENT 
WITH RAGK & PINION RETORT-BED FITTINGS CONDENSERS, CENTRE VALVES 


Internal or External And Retort-House Appliances ' SCRUBBERS, & WASHERS, for working Purifiers. 


SCREWS, of all Sizes, ot exeile Gbintetion, TAR AND LIQUOR PUMPS, &c, Also Bye-Pass & Stop Valves. 
GASHOLDERS, Iron Roofs, Columns, Girders, Floor Plates 
Gasholder Tanks. and Tools, &c. 
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PURIFIERS with Planed J 


HAND and HYDRAULIC LIFTING GEAR, CAST-IRON MAINS and SPECIALS, 
WoonpD GRIDS. 
CAST AND WROUGHT IRON TANKS AND CISTERNS. 


DESIGNS, SPECIFICATIONS, AND ESTIMATES FREE. 
Pig Iron (Special Quality) for ENGINE CYLINDERS, &c. 


GAS COAL FAMOUS FOR ITS UNRIVALLED EXCELLENCE. 


— | ce 
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CROSSLEY’S “Oo”, GAS-ENGINE, 


CRYSTAL PALACE EXHIBITION, “DIPLOMA ant HONOUR ”—Highest Award to Gas-Engines. 
















CROSSLEY’S PATENT PATENT CATARACT 
OIL-ENGINES, GOVERNORS, 
a Ae ene se 
FOR IGNITION, : “Ie S) cf ee ‘a , GOVERNORS. 
PATENT PENDULUM  Qiicaea eee 2 De 
GOVERNORS very Fingine thoroughly 
PATENT SAFETY tested — sent 
HANDLES, iil 
PATENT TIMERS ALL PARTS MADE STRICTLY TO 
PATENT GAUGE. 
ANTI- FLUCTUATING Aiki dab wien 
GAS-BAGS. ALWAYS IN HAND. 


CROSSLEY’S NEW HIGH-SPEED ENGINE FOR DIRECT ELECTRIC LIGHTING. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 
HARRIS & PEARSON, 


STOURBRIDGE, ENGLAND. 
MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 


GLAZED BRICKS AND PORCELAIN BATHS. 


INCLINED RETORTS, 


FIRE BRICKS, 
LUMPS, TILES, 


BLOCKS, &c. MOBBERLEY & PERRY, 


Spel Brot for Intense DP —“Fire-Brick Works, STOURBRIDGE. 


@@ Retort Setters sent to any part of the Kingdom. 


= WILLEY & Co. 


Gas Engineering Works, Commercial Road, Exeter. 


MANUFACTURERS OF EVERY DESCRIPTION OF 
GAS APPARA TOS. 


GASHOLDERS, Telescope and Single Lift, any size. Some of the largest in the Kingdom, erected 
by this Firm, are giving the highest satisfaction. 

PLANS and SPECIFICATIONS furnished for Extensions and Enlargement of existing Works, 
adapting them to the most Improved and Modern Principle of Gas Manufacture. 

PURIFIERS, CONDENSERS. WASHERS, ENGINES and EXHAUSTERS, STATION 
METERS and GOVERNORS, manufactured and erected. 

Makers, by permission of that eminent authority MR. GEORGE LIVESEY, of his CELEBRATED 
PATENT WASHER, highly approved by all the Engineers of Works where adopted. Largely i in demand. 


Special reference and attention are invited to our 
WE T AND DRY METERS, 


which have acquired a high reputation for the excellence of Materials and Workmanship ; their durabilit ty and 
accuracy of Register guaranteed. They are used by several of the London Gas Companies, and over 


200 Provincial Gas Companies. 














CASTINGS AND 
EVERY REQUISITE 


GAS-WORKS. 

















Price Lists, Specifications, and Estimates provided for any work appertaining to Gas Lighting, from the 
Retort-House to the Drawing-Room. 
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R: LAIDLAW & SON, 


GAS AND WATER ENGINEERS. 


Manufacturers of G AS APPARAT U S of every Description. 


Makers in Edinburgh of 
WET AND DRY 





























Makers in Glasgow of 
CAST-IRON PIPES, 








ALL SIZES, GAS-METERS, 
LAMP PILLARS, IMPROVED 
STEAM-ENGINES Ji Hh - = a elaine 
PU ieee £ Co ee PRESSURE 
ENGINES "g&ei= <= — NS Sa_e EEL REGISTERS 
Works. __—— — ama = Z Cc (To Indicate New Time), 
BEALE S GAS br a INE COMBINED. All Sizes PRESSURE 
EXHAUSTERS, PUMPING GAS EXHAUSTER AND ENGI) . zes. GAUGES, 
DOUBLE-FACED TEST HOLDERS, 


EXPERIMENTAL HOURLY-RATE 
METERS, TEST METERS, 
CONDENSER THERMOMETERS, 
SIEMENS’ WATER-METERS, . 
STREET LANTERNS, axo ats ximps or 
GAS APPARATUS AND FITTINGS, &c. 


SLUICE VALVES, wrernan anv exrernat 
RACK OR SGREW SLIDE VALVES, 
CAST-IRON COLUMNS, BEAMS, 
GIRDERS, AND WATER-TANKS, 
WROUGHT-IRON TUBES, 
FITTINGS, &c. 


BEALE’S GAS EXHAUSTERS AND ENGINE COMBINED. All Sizes. 





Prices, with full Particulars, will be given on application. 


Two Gold Medals, One Silver Medal, One Bronze Medal, 
and Two Honourable Mentions, 
INTERNATIONAL EXHIBITION, EDINBURGH 1886. 





ALLIANCE FOUNDRY, SIMON SQUARE WORKS, 6, LITTLE BUSH LANE, > 


GLASGOW. | EDINBURGH. | LONDON. EC. 
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— (IRKELAM HULETT, & (HANDLER 


LIMITED. : 
(SIDNEY HERSEY, Managing Director.) (J. CHANDLER, Engineer.) 


PATENT 


“STANDARD” WASHER- SCRUBBER. 
456 


of these Machines (capable of dealing with 436,345,000 cubic 

feet of Gas daily) erected and in course of construction. These 

facts are given as evidence of the apparatus being the most 
efficient of any in the market for the extraction of 


AMMONIA, CARBONIC ACID, AND SULPHURETTED 
HYDROGEN FROM COAL GAS. 


"4@ of the above Machines have been constructed 
according to the Company’s latest Patent, which has 
also been applied to <4], original pattern Machines. 


oD eDe@De De @We DW? @We @We We We We We We We De DM PM e« 























TESTIMONIALS. 





The Gaslight and Coke Company, 
Horseferry Road, Westminster, S.W., 
Messrs. KIRKHAM, HULETT, AND CHANDLER, LTD., Nov. 25, 1889. 
Gentlemen, 
In reply to your inquiry respecting the result ot putting Wooden ‘‘ Bundles” into some of the 
Washer-Scrubbers at our Beckton Station, I beg to say they have answered admirably for the few months they 
have been in ; and I think them a decided success. I am, yours truly, 


(Signed) G. C. TREWBY. 


Notre.—Orders since received for four 3,500,000 cubic feet per day Machines for Beckton; and two 
3,000,000 cubic feet for Kensal Green, &c., &c. 





Extract from the JournaL or Gas Licutina, &c., for Sept. 27, 1892, referring to the visit of the Members of 
the Eastern Counties Gas Managers’ Association to the Lowestoft Gas-Works— 
“Mr. J. Ayris has one of Messrs. Kirkham, Hulett, and Chandler’s ‘‘ Standard’? Washer-Scrubbers in 
operation (capable of dealing with 500,000 cubic feet of gas per 24 hours) ; and of the working of this machine 
he spoke very highly.” 





Estimates furnished for cost of altering original 
pattern Patent “Standard” Washer-Scrubbers, or for 
the supply of New Machines. 


ADDER BUES :-- 


3 & 4, PALACE CHAMBERS, BRIDGE STREET, 


WESTMINSTER, S.W. 
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THE GAS-METER COMPANY, 


MANUFACTURERS OF LIMITED. 


WET AND DRY GAS-METERS, STATION METERS, GOVERNORS, GAS APPARATUS, ETC. 
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SQUARE STATION METERS WITH 
PLANED JOINTS. 
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STATION METERS MADE AT THE COMPANY’S WORKS, OLDHAM, Late WEST & GREGSON, Established 1830, 
For Prices and Particulars apply to 
R. XL. ANDREWS, General Manager. 
Works: 238 KINGSLAND ROAD, LONDON; UNION STREET, OLDHAM; HANOVER STREET, DUBLIN. 


Telegraphic Address: “ METER.” 
[See Advertisement on back of Wrapper. 
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(ESTABLISHED 184.) ORIGINAL MABERS. ESTABLISHED 184.) 
aD, 4851. mw YORK, 1853, PARIS, 1855. LONDON, 1862, tt sag sae. 








THE SIX MEDALS AWARDED TO THOMAS GLOVER’S PATENT DRY GAS-METERS; 
The latter being the Highest Award for Dry Gas-Meters at the Paris Exhibition, 1867. Since then we have not Exhibited FOR PRIZES. 





‘Ist. — Are a remedy for all the defects of Wet Meters... 

2nd.—Are suitable for all Climates, whether. hot or cold 

Std, —Incur no loss of Gas by Evaporation, eee. is ie he 

ite i. —Cannot become fixed by Frost, however severe.“ 

_ 6th,—Are the most accurate and unvarying measurers ea a 
idea jumping or unexpected extinction of the Lights. 
7th. —May be fixed either above or below the level of the Lights. eFoRgsouichTs = 


8th. —Cannot be tampered with without visibly camgeies the win : wy 
outer case. 
9th, —Will last much longer than Wet Meters. %: 
10th. —Will not cost more than one-half for repair that Wet ~ 
or Water Meters do. 
Are upheld for five years without charge. 





Telegraphic Address: “GOTHIC LONDON.” 
Telephone No. 6725. 


THOMAS GLOVER & CO., 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E.C. 


BRISTOL: BIRMINGHAM: LEEDS MANCHESTER: 
62, VICTORIA STREET. | 8, BRIDGE ROW, DERITEND,| BOAR LANE CHAMBERS, 87, BLACKFRIARS STREET. 


4, BASINGHALL STREET. 
Telegraphic Address: “GOTHIC.” | Telegraphic Address: ‘‘@OTHIC.” Telegraphic Address; GOTHIC.” 

















Telegraphic Address; “GOTHIC.” 


~ +: TARA r & Co. 


MANUFACTURERS OF 


DRY METERS 


OF THE VERY BEST QUALITY. 


The DIAPHRAGMS are of the Finest 
PERSIAN SHEEP SKINS. 


The CASES are of the Best 
: CHARCOAL-TINNED PLATES. 


WET. METERS, 


With PAPENT THABE-PARTITION DRUMS, 
STATION METERS AND GOVERNORS, 


PRESSURE & EXHAUST REGISTERS 
MOTIVE POWER METERS, 
Test Gasholders, Exverimental Apparatus, &c. 


PRESSURE GAUGES OF EVERY DESCRIPTION. 


NEW ILLUSTRATED CATALOGUE & PRICE LIST 
Sent post free on application. 



































COTTAGE LANE WORKS, CITY ROAD, 


Lon Don . 


Telegraphic Addresz: “INDEX.” 





BELL BARN ROAD WORKS, OFFICE: ~ — CHAMBERS, 
BIRMINGHAM. MANCHESTER. 
Telegraphic Address; Telegraphie Ad 


dress ; 
“G@AS-METERS,” “PRECISION,” 
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TUESDAY, ¥ANUARY 17, 1893. 


Cheap and Dear Labour. 

An article by Mr.‘David F. Schloss upon the “ Dearness 
“of Cheap Labour” appears in the current number of the 
Fortnightly Review, and calls for notice here on account of 
a reference made by the writer to the conditions of coal 
carbonization in London gas-works. Mr. Schloss starts 
with the observation that “the general increase in the 
“remuneration of labour, which has taken place during the 
: last three years throughout the length and breadth of the 
: kingdom, has been witnessed by social reformers of every 

class with profound satisfaction.” At the same time it is 
agreed that the effect of increased wages upon the cost of 





production is a fit subject for discussion. Some maintain 
that British trade cannot stand the increase, in view 
of competition by foreign cheap labour; while others (of 
whom Mr. Schloss is one) argue that, since low-priced 
labour is necessarily inferior, the higher the wages the 
more productive will be the labour. Mr. Schloss’s article 
is written to prove that the industrial prospects of the 
kingdom are not likely to be injured by higher wages ; and 
he makes use, for supporting his case, of data drawn from 
all parts of the world—some of which, by the way, were 
originally got together in defence of the American Tariff. 
This circumstance, which the author says nothing about, 
reminds one of the saying that figures can be made to 
prove anything. It is not for us to follow Mr. Schloss in 
his treatment of the iron and textile industries of this and 
other countries ; and so we will come at once to his obser- 
vations upon the use of labour-saving machinery as induced 
by dear labour, and the illustration which he draws from 
the working of The Gaslight and Coke Company. He 
says, generally: ‘‘ In most forms of modern industry, the 
‘‘abundant use of machinery, especially of machinery 
‘¢ driven by motive power, plays an important part; and 
‘‘in this connection it is of importance to remark that, 
‘¢ while the judicious adoption of mechanical improvements 
‘*‘ constitutes a very potent means of keeping down the 
‘“‘ cost of production, nothing so strongly tends to promote 
‘‘ the introduction of perfected machinery as the prevalence 
‘“‘ of high wages.” It might be thought, he goes on to say, 
that the desire of manufacturers to increase their profits 
would of itself suffice to induce them to diminish the cost of 
production, by introducing machinery wherever practicable ; 
but, as a matter of fact, so long as labour is ‘‘cheap,” the 
manufacturer does not trouble himself about labour-saving 
appliances. Thus, says Mr. Schloss, ‘it was only after 
‘‘ The Gaslight and Coke Company had been obliged to 
‘concede the demand made by their men for the intro- 
‘‘ duction of an eight-hour working day, and had thereby 
‘incurred an extra expenditure in wages of £70,000 a 
‘“‘year, that these employers thought of adopting ma- 
‘“‘chinery for the purpose of drawing and charging their 
‘retorts; nor until their coal porters insisted on having 
‘their wages raised very considerably, did the Company 
‘‘ begin to make use of mechanical appliances, which now 
‘enable them to get the work done at a rate lower even 
‘‘than what it had cost them before this demand for 
‘“‘ increased wages was made.” Now, there is just enough 
truth in this statement to render extremely difficult the 
task of defending the facts from the interpretation forced 
upon them by Mr. Schloss, and of demolishing the inference 
which his concluding words suggest to readers uninstructed 
in the subject. But let us briefly essay to straighten out 
the matter. 

Far be it from us to deny the general proposition that 
well-paid labour is cheaper than poorly-paid labour, 
whether in gas making or any other industry. One must 
be extremely careful, however, in descending from the 
general to the particular in questions of this kind. It is 
one thing to show that an English gas stoker, paid at the 
rate of wages current at a given period, is a cheaper, 
because a more productive, labourer than two or three 
coolies. The measure of the efficiency of the workman is 
to be found in the quantity and the quality of his work. 
When this work consists ofsomething quite simple, such as 
trimming coal or carbonizing it, so that all the labour costs 
can be reduced to the unit of weight shifted, the superiority 
on the score of cost of one kind of labour over another 
can be ascertained with a complete precision that leaves 
no room for dispute. But when it is a question of the 
effect of increasing the rate of pay, or diminishing the hours 
of labour, of workers of a given kind, how can it be argued 
that the higher-priced or shorter-timed labour will not 
increase the cost of the work done? This result can only 
follow if the amount of the work done is increased pari 
passu with the wages paid or the reduction of working 
hours; but this is not the object of those who advocate 
high wages or short working days. These advantages 
are supposed to benefit the worker as a man, and to im- 
prove his position in the community; which is a very 
desirable result, but does not prevent the increased cost 
which the employer first, and through him the community, 
has to pay for the work actually done. 

Again, when it is said that a certain Gas Company pays 
more for carbonizing coal owing to a reduction of the 
length of the ‘working shift, this increase in the wages 
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account does not necessarily imply an addition to the pay 
of every individual man, but may only mean that the work 
is distributed over a greater numberofmen. In the latter 
case, the labour is not higher priced, but only more costly; 
so that the inducement which is supposed to operate in 
causing the better-paid man to do more work is wanting. 
We should not like to say that The Gaslight and Coke 
Company never thought of adopting labour-saving appli- 
ances until the eight-hour system and the unreasonable- 
ness of the Coal Porters’ Union forced them upon the 
attention of the management. That these considerations 
helped to bring stoking and coal-handling machinery 
into greater favour with the Company may be granted ; 
but this result was notoriously due quite as much to the 
unreliability as to the cost of the dearer labour with which 
the Managers of the Company’s works had to reckon. 
We may remark here, parenthetically, what a pity it is 
that those who discuss industrial problems from the stand- 
point of the social reformer, when they attempt to prove 
from statistics that high-priced labour is not only not dear 
labour, but is actually the cheapest and best for the manu- 
facturer, do not consider the converse proposition—that 
something more than mere costliness is needed to render 
labour good either for the employer or for the community. 
The Homestead strike, with all its horrors, was the doing 
of some of the highest-paid workmen in the world—men 
with banking accounts, and owning houses and estates. 

We have advocated the use of labour-saving machinery 
and appliances in gas manufacture for too many years to 
write depreciatingly now of mechanical stoking and coal- 
handling machinery. But we do not hesitate to state that 
we should have been more contented to see these aids to 
carbonization making their way in British gas-works upon 
their own merits, than to witness their sudden leap into 
popularity with gas directors and engineers as a means of 
checkmating the rebellious stokers and coal-trimmers 
who fondly imagined in 1889 that they were to have 
everything their own way. First the eight-hour shift, 
then an additional shilling a day—such was the pro- 
gramme of the Gas Workers’ Union; and, in trying to 
carry it out without rhyme or reason, the Union have put 
hundreds of thousands of pounds upon the cost of gas- 
making in London. Is the product better in consequence ? 
If not, what becomes of the argument for the economy of 
dear labour ? 


Election of a Director of the South Metropolitan Gas Company. 
AN extraordinary general meeting of the proprietors of 
the South Metropolitan Gas Company was held on 
Wednesday last, according to the terms of the Company’s 
Act of 1842, for the election of a Director to succeed the 
late Mr. R. Owen White. It is not often that an event of 
this kind happens ; but the incident comes as an agreeable 
reminder that the Board of a Gas Company are, in law 
at least, the representatives of the shareholders. It would 
be well if this were always so in fact; but observation 
of company working shows only too often that a Board 
may hold themselves practically independent of the 
proprietary—carrying out a policy and acting up to an 
administrative standard of their own, regardless of outside 
opinion. In the case of the South Metropolitan election, 
the choice of the Board, and necessarily therefore of the 
proprietors, was restricted by certain provisions of the 
statute; and of the few eligible candidates, Mr. E. H. 
Cardwell, a relative of the late Viscount Cardwell, whose 
historical Select Committee did so much for the settle- 
ment of the Metropolitan gas industry upon its actual 
basis, was found to be the most suitable for the office of 
Director of the Company. He was accordingly chosen. 
The new Director appears to enjoy the good opinion of 
his colleagues, though the Chairman, Mr. George Livesey, 
was careful to make it clear to the proprietors and the 
public that Mr. Cardwell is in no sense a nominee of the 
Board. We have no doubt at all that Mr. Cardwell will 
acquit himself worthily in the responsible office to which 
he has been appointed by what, in the circumstances, must 
be described as an untrammelled vote of the proprietary. 
These are times when good men of business are needed 
on the Boards of Gas Companies, especially in London. 
The gas industry has always lain under the obligation to 
justify its existence ; but this is eminently true to-day. It 
is impossible to separate the industry from the organiza- 
tions that administer it ; and a good gas supply means, in 
the estimation of the public, good managers and a trust- 








worthy Board. The heads and chiefs of the gas under- 
takings of London are now so few in numbers, that the 
character of every one tells upon the fortunes of the Com- 
panies in the long run. When there were thirteen London 
Gas Companies, a badly administered one here and there 
did not so greatly matter—the mischief being confined to 
a small area; but every Gas Company now remaining in 
London is such an important concern, and affects and is 
affected by so many and so grave interests, financial, in- 
dustrial, and social, that the directorship of any one of 
them is no light responsibility for any man with a soul 
above that of a “ guinea-pig.” 
The Verdict on the Bradford Explosion. 

THE inquiry of the Bradford Borough Coroner into the 
circumstances attending the death of Joseph Milner, gas 
stoker, who was killed by the explosion at the Valley Road 
station of the Bradford Corporation Gas Department on 
the 3rd ult., was resumed yesterday week, and terminated 
in an open verdict. The proceedings lasted all the day, 
and were protracted so late into the evening that we were 
unable to announce the result in last week’s JourRNAL. 
During the adjournment of the inquiry, a report upon the 
arrangements at the Valley Road works had been pre- 
pared, under instruction of the Coroner, by Mr. John 
Waugh, of Bradford; and this eminently clear and trust- 
worthy statement was of great assistance in enabling the 
Coroner and his jury to arrive at a sensible opinion 
respecting the probable cause of the catastrophe. It ap- 
pears, from the plan attached to Mr. Waugh’s report, that 
the Valley Road station is laid out ina very orderly fashion 
on a rectangular site, which is full of, not to say crowded 
with buildings and plant. Outside the gable ends of the 
retort-houses are excavated the tar-tanks, which occupy the 
space between the retort-houses (say) on the left, and a 
range of boiler and engine houses, blacksmith’s shop, 
washer, and meter houses on the right. In this narrow strip 
of ground are constructed five rows of tar-vaults, divided 
by a transverse wall into two sections of unequal size. 
The top of the tanks formed the coke-yard; and into the 
tanks all the condensation from the retort-houses on the one 
side and the scrubbers, &c., on the other drained through 
seal-traps in the usual way. The tanks have a capacity 
for storing 800.000 gallons of tar and liquor; but at the 
time of the explosion they only contained 200,000 gallons— 
thus leaving about three-fourths of their cubic content for 
the accumulation of the explosive mixture that was to do 
so much mischief. The tanks were supposed to be venti- 
lated by carrying an 8-inch pipe from the end of each of 
the five longitudinal divisions, or vaults, to a single rising 
pipe g inches in diameter, which crossed the yard, passed 
underneath a coal-store floor, and finally led up to the open 
air above the roof of the store. This pipe was found, after 
the explosion, to be very much choked ; so that it is hardly 
too much to say that, before this occurrence, the tar-tanks 
could have had practically no ventilation whatever. This 
being the case, the question of how an explosive mixture 
came to be in the confined space above the tar in the well 
has a curious rather than a practicalinterest. Mr. Waugh 
inclines to the opinion that it was due to the liberation of 
coal gas which had been entrained by the tar and liquor 
on their way to the well; and we are disposed to regard 
this as the most likely explanation that could be offered. 
As to the cause of the explosive mixture taking fire, this, 
as Mr. Waugh justly observes, is not very far to seek. Over 
the explosive mixture coke is stored, having been brought 
to the retort-house doors in a state of incandescence. 
‘‘Some unknown crack or crevice has permitted contact ; 
‘“‘ and the result has followed.” The story is an exceed- 
ingly simple one; and it points a moral that will 
not be overlooked in future in Bradford or elsewhere. 
By the verdict, the Corporation Gas Department are left 
face to face with the legal consequences of the disaster, 
which they will be well advised to deal'with as quietly and 
expeditiously as possible. A discreditable attempt was 
started during the hearing to make capital out of the 
affair for the benefit, as was alleged, of the injured men, 
but really, as we shrewdly suspect, of the Gas Workers’ 
Union. A pretence was got up of working-men witnesses 
being intimidated, and prevented from giving evidence ; 
but the whole thing turned out to be a mare’s-nest, as 
might be supposed. A number of stokers were put forward 
to tell all they knew about the cause of the explosion ; 
but, naturally, they knew nothing. One or two of them 
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took advantage of the opportunity for declaring that 
they wanted the Station Manager dismissed for making 
them work too hard; but what this had to do with a tar- 
tank explosion did not appear. The long and the short of 
the matter is that Joseph Milner was killed, anda Coroner’s 
jury have refused to find that his death was accidental. 
Weare sorry for the Gas Committee and the sufferers 
from the explosion; and we sympathize with the designer 
and the Manager of the works, which were doubtless no 
more imperfect than many others to which no such disaster 
has chanced to come. The only thing to be done, how- 
ever, is to repair damages, pay the bill, and make things 
safer for the future. 

The New Railway Rates. 
THE coming into force of the new railway rates has been 
the signal for a serious outbreak of complaints from 
certain orders of traders and their customers, to the 
general effect that the artful Railway Companies managed, 
after all, to get the better of their opponents at the recent 
protracted Board of Trade inquiry. The loudest grumblers 
are the agriculturists. The coal trade appears to have 
come fairly well out of the process of rearrangement of 
rates. As already stated in the JouRNAL, the new rates 
have administered the last blow tothe “long ton” of 21 cwt., 
to which so many gas managers have been indebted for 
their brilliant carbonizing results. There is nothing to 
be got out of the new allowance of 2 cwt. per truck for 
wasteage. Perhaps, however, this margin will permit of 
trucks weighing out well without the aid of a hose-pipe at 
some point of their transit from the pit to the yard. It 
may be stated that a useful Blue Book has been published, 
giving an analysis of the rates and charges under the 
Confirmation Acts of 1891 and 1892. ‘This book contains 
a list of the Acts, a list of the different Railway Companies 
affected, the classification of merchandise traffic, the 
general conditions under which the maximum rates and 
charges can be made, and the schedules thereof. Itisa 
remarkable publication, if only for the light it throws inci- 
dentally upon the complexity of modern commerce in the 
enumeration of classified articles. It is not surprising that 
the Railway Companies stand to gain by the revision of 
their rates, as their expenses are heavier. All the same, 
one can sympathize with the interests that suffer most 
by the rearrangement that came into force with the New 
Year; and it is permissible to hope that traffic managers 
may be able to see their way to encourage depressed trades 
by low rates of carriage. 

The Cold Spell. 

THE period since Christmas has been a fine time for the 
Gas Companies; severe and continuous frosts, a thick 
atmosphere, and the shortest of short days having collabo- 
rated in producing an abnormally large consumption of 
gas. Itis well understood by this time that cold is the 
greatest provocative to the burning of gas, not only because 
it generally brings gloom in its train, but also because 
people turn on the gas everywhere in order to keep 
their shops and houses warm. An interesting illustration 
in point was supplied during the first week of the New 
Year by the complaints that appeared in the newspapers 
respecting the chilliness of theatres and other places of 
entertainment lit by electric lamps. Playgoers discovered 
that the much-advertised purity of electric lamps was 
attended by the drawback of want of warmth; and several 
theatrical managers, upon being appealed to on the point, 
confessed that but few theatres are systematically heated 
during cold weather. Some of the newest establishments 
of the kind are provided with hot-water circulating pipes ; 
but, as a rule, there is no other means of warming these 
cavernous buildings than by lighting the gasearly. Many 
theatres during the recent frost had their sun-lights burn- 
ing all day; and there was a general lighting-up at night- 
fall. Of course, all this adds to the revenues of the Gas 
Companies; but this is not the chief point of interest in 
the subject for proprietors of places of amusement or of 
business and the public which they desire to attract. The 
question for these worthy people is the very practical one 
of how they are to keep the cold out if they turn the gas 
off. It is no answer to say that such frost as we have had 
since Christmas is exceptional; for it is just such emer- 
gencies that try social arrangements, and render trade 
difficult to carry on. It is not too much to claim for gas 
that it has gone far to render the recent penetrating cold 
more bearable in English towns than would have been the 
case without it. 





ESSAYS, COMMENTARIES, AND REVIEWS. 
GAS AND WATER COMPANIES IN THE STOCK MARKET. 


(For Stock and Share List, see p. 113.) 
Tue aspect of affairs on the Stock Exchange is, on the whole, 
somewhat brighter than it was a week ago. In the earlier part 
of the past week, things were very quiet; and the chief markets 
showed no increase of animation. Caution was still the order 


of the day; and anything like speculation was restricted. There 
was nothing to point to any improvement. Affairs across the 
Channel looked just as bad as, if not worse than ever; and at 
home there was no brightening of the general outlook. The 
settlement, however, passed off satisfactorily, and then a more 
cheerful disposition prevailed; so that prices here and there 
show some slight advance. Money has been in better demand ; 
but there is no prospect of any change in the rate. The Gas 
Market was fairly active in the earlier portion of the week ; but 
business fell off a good deal towards the end. The tendency, 
however, has been all in favour of higher prices. Several quo- 
tations have made moderate advances, and not one has retro- 
graded. The general improvement in gas stocks, to which we 
adverted last week as being among the probabilities of the 
immediate future, has apparently set in; and, unless any circum- 
stance of an unfavourable character (and there is at present 
nothing of the sort to be descried even faintly upon the 
horizon) should supervene, the stronger of the Gas securities 
ought shortly to resume their old position in the market, 
or at least to make considerable strides in that direction. 
It is a very significant fact that South Metropolitan “ B,” which 
has been slowly but surely creeping up, was last week bought at 
a price returning less than 5 per cent. to the purchaser. Dur- 
ing the week, Gaslight ‘A ” was rather quieter, but very strong— 
stock changing hands at 2263, with one “special ” deal at 227. The 
secured issues of all sorts—debenture, preference, and limited 
—are still moving upward; there being no abatement to the 
demand for investment securities. Of South Metropolitans, 
beyond the feature in ““B” noted above, the debenture stock 
shows out 2 higher on ex div. adjustment. Commercials have 
been quiet, but are disposed to rise with the rest. The Suburban 
and Provincial companies have relapsed into their former 
quietude; but some have scored further advancesin value. The 
Continental undertakings continue to stand high in the public 
favour, and show an advance on their previous week’s prices. 
None of the rest offer any salient feature. Dealings in Water 
stocks have been well up to the average in point of quantity ; 
and several issues have improved upon the values which they 
attained a week ago. 

The daily operations were: Gas opened on Monday un- 
changed, and continued fairly active, at firm prices. Water 
began at once torise. East London rose 1; and Lambeth 7} 
per cents., 14. Tuesday’s business was rather slacker than that 
of the preceding day; but an extended rise in price was to be 
noted throughout the list. Gaslight ‘“*A” advanced 1; ditto, 
“CC,” “p=,” and “E,” 1; ditto “HH,” 1%3 ditto “J,." 2; South 
Metropolitan “ B,” 2; Brighton and Hove, 1; and Buenos Ayres 
debenture, 3}. In Water, Southwark crdinary rose 2; and ditto 
““D,” 5. Wednesday was a very quiet day; and the only move 
on the board was a rise of 4 in European. Thursday was a 
trifle more active, with satisfactory prices. Gaslight 4 per cent. 
debenture improved 1; and Lambeth Water ordinary did the 
like. Gasremained quiet on Friday; but everything dealt in 
fetched very good figures. Water was still rising—West Middle- 
sex gaining 3; Southwark, 2; and East London, Grand Junction, 
and Lambeth 7} per cents., 1 each. The general favourable 
tendency continued through Saturday, with an advance of 1 in 
Imperial Continental, and } in Alliance and Dublin. Lambeth 
10 per cents. made a further advance of 1. 
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ELECTRIC LIGHTING MEMORANDA. 








Utilizing Niagara—Electric Lighting in Liverpool—Another Paper upon Gas 
and Electric Lighting. 
An attempt has been made, with but indifferent success, to re- 
vive the flagging interest of the general public in matters 
electrical by magnifying the enterprise of “ utilizing” the power 
of the Niagara Falls, with which the name of Professor George 
Forbes is identified. It is an undeniable fact that a good deal 
of money is being spent on the American side of the Niagara 
River upon the construction of a tunnel which is to tap the 
stream, and enable a fraction of the energy of the fall to be 
converted into motive power by means of turbines; this power 
being destined to drive machinery and light lamps. The scheme 
has attracted a good deal of notice in the press, and its pro- 
moters have been greeted with applause from the class of people 
who can see nothing in running water but the potentiality of 
driving mills, and with frigid censure from others who think that 
to “ utilize” Niagara would be to desecrate it. On the whole, 
however, Niagara is so tremendous, that the public fail to take 
the present scheme as a serious menace to the magnificent in- 
utility of this grand natural phenomenon, which will stand for 
generations to come as evidence that the world was not designed 
with sole reference to man’s convenience, It is probable that 
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if there did arise a syndicate of millowners wielding sufficient 
skill and resources to convert to private uses that stupendous 
force which is only one of -the attributes of Niagara, and so to 
destroy all the rest, their proposals would meet with a very 
different reception. Asitis, the tapping of Niagara on a com- 

aratively small scale will be judged by commercial results. It 
is a question whether water power, in the most favourable cir- 
cumstances, is so much cheaper than steam power in a coal- 
producing country that its use can turn the scale in the direction 
of profit or loss in any industry. Niagara may enable a few 
arc lamps to be run for a dollar or two less per annum than the 
same lamps could be driven by a steam plant; but there will 
not be so much advantage in the former system of power supply 
as to place the Falls in danger of a combined onslaught by 
greedy capitalists. 

A comprehensive account was quite recently published in the 
columns of our contemporary the Electrical Review of the works 
and operations of the Liverpool Electric Supply Company, which 
enjoys the distinction of being the most important undertaking 
of its class in the kingdom ; Liverpool being the first city where 
a serious attempt has been made to carry out the provisions of 
the Electric Lighting Acts through the agency of a Company 
working under Licence. The same thing is being done in 
Birmingham, but by a younger Company, and necessarily upon 
a smaller scale, We believe that the most complete harmony 
reigns in Liverpool between the different organizations for 
lighting the city; the Gas Company going on their way without 
taking any account of their nominal rivals, while the Corpora- 
tion exercise a benevolent neutrality between the two under- 
takings, It is hardly to be wondered at if the benevolence of 
the Corporation is rather more apparent in regard to the Electric 
Supply Company than it is towards the Gas Company; but the 
latter do not complain, since the others want it more. The 
system of electrical supply hitherto followed in Liverpool is that 
ofdirect low pressure, with accumulators for continuing the supply 
during the dead of night, on Sundays, and largely on summer- 
days. As the distributing mains extend to a greater distance 
from the works, an auxiliary high-pressure system of trans- 
mission will probably be found advantageous. When the under- 
taking was first started under the Licence of 1888, a sliding 
scale of charges for current was tried. But there was trouble 
with the consumers; and consequently, after four years’ ex- 
perience, it has been decided to fall back upon the ‘sweet 
simplicity” of a uniform selling price, which is now 74d. per 
unit, The total number of 16-candle incandescent lamps at 
present on circuit is stated to be nearly 17,000, of which 75 per 
cente are occasionally lighted at once. The average number 
of lighting hours per lamp per annum is 700. Full details of 
the cost of production of the light are not published—there 
being no record of the gross product of the stations; so that 
there is no possibility of getting at the proportion of current 
which is not accounted for. The electricity supplied is stated 
to bear a total charge of 4'93d. per unit, of which the works 
cost is only 2°48d. per unit. Nearly 24 per cent. of the revenue 
is devoted to the depreciation and redemption funds, which 
will not be pleasant intelligence for some speculators in electric 
supply, who try to make a favourable showing by ignoring these 
charges. Most strange to relate, the Liverpool undertaking 
pays a small dividend, and its scrip stands well upon the local 
Stock Exchange. 

There seems to be a constant supply of vague, wordy papers 
and lectures upon electric lighting and its prospects of super- 
seding gas; but whether there is an equal demand for such 
compositions is another matter. Doubtless Mr. S. a’Court, 
who gave the Civil and Mechanical Engineers’ Society the 
effusion which we reproduce, practically in full, in another 
column, did so under the impression that he was supplying 
a long-felt want, and was making a substantial addition to 
the world’s stock of information upon his chosen subject. 
We are willing to give the author all possible credit for his 
intent; but we cannot congratulate him on his performance. 
Really, what the world wants is facts, not imaginings or 
prophecies; and there is little enough in Mr. a’Court’s paper 
to warrant its reproduction in the pages of the JouRNAL, were 
it not that we are particularly desirous to give a fair hearing to 
anybody who has anything to say in opposition to the line of 
advocacy that is usually followed in this column. Electricians 
shall not have cause to complain that we shun their pronounce- 
ments. Mr. a’Court is the latest addition to the numerous band 
of. Pephets of the ‘good time coming” for electric lighting ; 
and he is also of the sect of the tolerants, who hold that there 
will be plenty of room for gas in the workshop and the kitchen 
after it has been banished from the street, the hall, the ware- 
house, and the residence. Well, those who live longest will see 
most. We should rather put it that, while in every town there 
may be a class of light-users who will take to electric lamps if 
they can get them, without caring overmuch whether the supply 
costs 6d. or 8d. per unit, or the lamps cost 3s. gd. or 1s. 6d. 
each, this class is a limited one; and it must be a large place 
that holds enough of such householders to make the trade of 
serving them pay. Such as it is, however, this business may be 
entered upon by electricians now, without waiting for a misty 
future. Between this kind of trade and that out of which 
gas companies make their dividends in all lands, there is 
a wide gulf which nothing in the actual state of electrical 
science or industry offers the remotest promise of bridging. 





WATER BILLS FOR 1893. 


Tue following Bills relating to water supply await consideration 
by Parliament during the coming session:— 

The Frimley and Farnborough District Water Bill is to 
incorporate a Company, with a capital of £36,000 and the 
usual borrowing powers, for supplying water to a district 
comprising the parishes of Farnborough, Crondell, and Yateley 
in Hampshire, and Frimley and Ash, in the County of Surrey. 
The works proposed to be authorized consist of a pumping 
and collecting reservoir to be situate near Sturt Junction, 
on the London and South-Western Railway; the source of 
supply being the water which now flows alongside the railway at 
that place into the Blackwater, and the water of the Basing- 
stoke Canal. The works are to be completed within five years, 
and the rates for domestic supplies are to range from g to 6 per 
cent. Sanction is asked for the conclusion of agreements with 
the Aldershot Gas and Water Company, the Woking 
Water and Gas Company, and the Wokingham District 
Water Company, Limited, for the purghase by the Com- 
pany of water in bulk from, or the sale to, these adjoining 
Companies of the undertaking and powers of the Com- 
pany. Also the powers acquired by the Woking Water and 
Gas Company under the Surrey and Hants District ‘Water- 
Works Act, 1887, are to be transferred to the Company, in con- 
sideration of an allotment of £5000 in fully-paid shares, which 
are not to bear any dividend until 5 per cent. has been paid upon 
other share capital created and issued by the Company to the 
amount of £25,000. The West Picsockies Water Bill is to 
incorporate a Company, with a capital of £50,000 and the usual 
borrowing powers, for supplying with water a district including 
the borough of Christchurch and parts of the New Forest, in 
Hampshire. The source of supply is to be a well near Knapp 
Mill, in the parish of Christchurch. Rates for domestic supplies 
are to range from 10 to 6} per cent. A clause is inserted giving 
the Corporation of Christchurch power to buy the undertaking 
at a valuation within six months after the Company shall have 
commenced to supply water. 

The Accrington Gas and Water Bill is to enable the Company 
to raise £200,000 of new 7 per cent. share capital, with the 
usual borrowing powers, for the general purposes of their under- 
taking, no division being made between gas and water capital. 
The Bodmin Water Bill is to authorize the raising of £12,000 
of additional 7 per cent. capital, carrying the usual borrowing 
powers, for the extension of their undertaking. Land is to be 
acquired and works made for collecting water from a marsh in 
the parish of St. Breward, and the limits of supply are to be 
enlarged to take in the parishes of St. Breward, Blisland, 
Helland, St. Malyn, and Lanivet, all in Cornwall. An agree- 
ment is to be made between the Company and the Cornwall 
County Council for the supply of water to the County Asylum, 
in quantity not exceeding 40,000 gallons per day, in considera- 
tion of a payment to the Company by the County Council of 
a sum of £3500. All excess of water taken by the Asylum 
over the named quantity is to be paid for at the rate of ts. 
per 1000 gallons. The Devonport Water Bill is to enable the 
Company to extend their works, and acquire additional lands 
with the object of supplying a new outlying district. A por- 
tion of the undertaking lying in Stonehouse is to be sold to 
the Local Board; and clauses are inserted for conferring 
upon the Local Board the necessary powers to carry on the 
supply of water within their district. The East London Water 
Bill is to authorize the East London Water-Works Company to 
create and issue £500,000 of new debenture stock, and to lay 
down a new pipe-line, as well as make certain road diversions 
thereby necessitated. A line of railway is also to be sanc- 
tioned. It is desired to make interference with the Company’s 
valves, &c., an offence punishable by fine. A schedule refer- 
ring to standard sizes of taps, &c., to be used in the Company’s 
district, is appended to the Bill. The Goole and District Gas 
and Water Bill contains provisions for the extension of the 
Company’s works by the construction of a new pumping- 
station. The time limited by the 1881 Act for the completion 
of Old Goole Water Tower authorized by that Act is to be 
revived and extended for seven years. Clauses are inserted 
for the protection of the Goole and Knottingley Canal. The 
South Staffordshire Water-Works Bill is to authorize the 
Company to raise £250,000 of additional stock, with power to 
borrow £62,500 in respect thereof. It is desired, with the 
consent of the holders of three-fourths in value of each class 
respectively of the existing preference stocks of the Company, 
to convert such preference stocks into a uniform 4 per cent. 
preference stock, creating as much new stock of the kind as 
may be necessary for carrying out such operation. Addi- 
tional reservoirs are to be constructed within seven years. The 
rates for domestic supplies all over the Company’s district are 
to be reduced to uniformity; and an agreement between the 
Company and the Stourbridge Water-Works Company for 
the delimitation of their respective statutory rights over the 
Wordsley district is scheduled for confirmation. 

The Barry and Cadoxton Local Board (Gas and Water) Bill 
is to sanction the acquisition by the Local Board of the under- 
taking of the Barry and Cadoxton Gas and Water Company, 
the accounts relating to which are to be divided. The Chatham 
Corporation Water Bill is to enable the Corporation to pur- 
chase the undertaking of the Bromptom, Chatham, Gillingham, 














Jan. 17, 18934] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 98 





and Rochester Water-Works Company at any time within three 
years after the passing of the Act, upon terms to be agreed 
upon, or settled by arbitration. The clauses of the Bill are of 
a perfectly general character. The Rochester Extension and 
Water Bill is to extend the boundaries of the city, altering all 
the municipal arrangements accordingly; and clauses are in- 
serted contemplating the acquisition by the Corporation within 
three months of the same water undertaking as is desired by the 
Corporation of Chatham. In case the transfer is sanctioned, 
the undertaking may be divided as between the Corporations of 
Rochester and Chatham, and the Local Board of Gillingham. 
After the commencement of the Act, the Corporation ask per- 
mission to discontinue to supply the city from the Company’s 
works, and to serve the district from their own works—taking 
leave to cross Rochester Bridge for the purpose. In the same 
event the statutory powers of the Higham and Hundred of 
Hoo Water Company are to cease in the added area; the Com- 
pany being compensated in respect thereof. The rest of the Bill 
relates to the creation and issue of Rochester Corporation Stock. 
The Runcorn Water Bill is to authorize the Runcorn Improve- 
ment Commissioners to acquire the undertaking of the Runcorn, 
Weston, and Halton Water-Works Company, according to the 
terms of a scheduled agreement, the price being £67,500. The 
sum of £75,000 is to be borrowed for water-works purposes. 
he Aberdeen Corporation (Gas and Water) Bill contains 
clauses to enable them to borrow £70,000 for their water-works 
undertaking, which is to be extended by the construction of a 
settling reservoir at Invercannie, in the parish of Banchory 
Ternan, and a service reservoir at Kittybrewster; these works 
to be completed within seven aarp The Belfast Water Bill is 
to provide an additional supply of water to the City of Belfast 
and its suburbs, for which the sum of £875,000 is to be borrowed. 
The works in contemplation comprise a storeage reservoir to 
be made in the valley of the Kilkeel River, and a number of 
pipe-lines and subsidiary works. The Bill is to be executed 
by the Belfast City and District Water Commissioners. Power 
is sought by the Commissioners for supplying water for 
hydraulic purposes, either by using their existing buildings 
and plant, or by laying down special machinery and mains. 
Subject to certain restrictions, it is desired to pay interest at 
the rate of 34 per cent. out of capital during the construction 
of the works. The Bilston Commissioners (Water) Bill is to 
enable the Bilston Township Commissioners to borrow £46,000 
for the purpose of enlarging their water-works by new wells 
and pumping-stations to be situated in the parish of Wombourne, 
Staffordshire, and the requisite subsidiary works. An agree- 
ment between the Commissioners and the Corporation of 
Wolverhampton, fixing the terms upon which the Corporation 
are to supply water in bulk to the Commissioners, is scheduled. 
The contract price for this supply is 5d. per 1000 gallons. 
The Dublin Corporation Bill is to authorize the Corporation 
to borrow £120,000 for the general purposes of their water 
undertaking. The East Stonehouse Water Bill is for the 
purpose of empowering the Local Board for the District of 
East Stonehouse, Devonshire, to borrow £20,000 and to con- 
struct additional water-works, comprising an impounding 
reservoir at Cadaford, in the parishes of Meavy and Shaugh 
Prior, The Local Board seek permission to supply water for 
hydraulic purposes, and to serve any consumer by meter. The 
Greenock Corporation and Board of Police Bill contains 
clauses extending the limits of water supply, and enabling the 
Corporation to take measures for preventing the fouling of 
theirreservoirs. The Liverpool Corporation Bill contains several 
clauses for the amendment of the Water Acts of the Corporation. 
Any expenditure incurred in connection with the Chorley Water- 
Works is to be acharge on the Liverpool undertaking; and the 
sporting rights over the Rivington reseryoirs are to be bought up. 
The Plymouth Corporation Water Bill is to increase the borrow- 
ing powers of the Corporation for water-works purposes to 
180,000, which is to cover payment of interest at the rate of 
4 per cent. upon the capital cost of new works in course of 
construction. An additional storeage reservoir is to be formed 
by impounding the River Meavy, at Burrator; the works to be 
completed within ten years. The Rathmines and Rathgar 
Water-Works Confirmation and Township Improvement Bill is 
to sanction certain works constructed by the Commissioners in 
substitution for other works authorized by an Act of 1880, but 
not found suitable for the purpose for which they were intended. 
The matter has been taken before the Courts by aggrieved land- 
Owners; and the Commissioners were brought under various in- 
junctions and orders which it is now sought to dissolve and 
repeal. The sum of £25,000 is to be borrowed for water-works 
purposes. The St. Helens Corporation Bill contains clauses 
enacting that the revenue of the water-works undertaking shall 
be chargeable with the annual rents payable by the Corporation 
under the lease from the St. Helens Water-Works Company, 
and for the redemption of the same, and also enabling the 
Corporation to purchase and hold shares in the Company. The 
Sheffield Corporation (Water) Bill is to amend the provisions 
of the Corporation Water Acts relating to the water-rents to be 
taken by the Corporation, which were settled when the water- 
works were acquired by the Corporation from the old Company. 
The Company had obtained sanction for raising their rates by 
25 per cent. for a limited period ; and the Corporation succeeded 
to this privilege, which they now desire should be continued for 
alonger time. The period allotted for the completion of the 





Bromhead and More Hall reservoirs and the Wadsley service 
reservoir is to be extended for ten years. The Stirling Water 
Bill is to enable the Commissioners to acquire additional lands 
for a filtering area, and to construct various extension water- 
works, to be completed within nine years. All supplies may be 
by meter, if so agreed. The Commissioners desire to borrow 
£20,000 for water-works purposes. The quailifications and 
method of election of Commissioners are set out in the Bill. 








NOTES. 


The Identification of Colouring Matters. 


The constantly increasing number of dyes derived from coal 
tar renders the work of identification a matter of considerable 
difficulty; and therefore the paper on the “ Qualitative Analysis 
of Colouring Matters,” read by Mr. A. C. Green before the 
London Section of the Society of Chemical Industry on the oth 
inst., though not pretending to an exhaustive treatment of the 
subject, will earn the thanks of all connected with the coal-tar 
colour industry. He primarily divided colouring matters into 
those soluble and those insoluble in water; and then, by the action 
of reducing agents, such as zinc dust and hydrochloric acid, he 
formed the leuco derivatives, and classified the dyes by the 
facility with which these are reoxidized. The method was 
admittedly founded on Weingartner’s tables; but extensions on 
these were made in several directions, and greater importance 
attached to the products of reduction as a means of identifica- 
tion. A useful test for many dye-stuffs is based on the different 
colours they yield in aqueous and in sulphuric acid solution. 
The discussion served to elicit the information that, when 
several dye-stuffs are mixed, there is no perfect method of 
analysis; but that usually an idea of the components of the 
mixture may be gained by observing the streaks formed on a 
strip of bibulous paper dipped in the dye by the different rates 
at which capillary action has proceeded. If this fails to give an 
intimation of the colouring matters present, strips of cotton may 
be successively dipped in a small quantity of the solution, until 
it is completely absorbed, when those first dipped will usually 
have a different colour to the strips last immersed, and one at 
least of the dyes can be detected with certainty. 

A High-Temperature Furnace. 

M. Henri Moissan has contributed to the Comptes Rendus an 
interesting report upon his experiments with furnaces worked 
at extremely high temperatures. He observes that the highest 
temperature attainable by coal gas and an oxygen blast is about 
2000° C., at which no crucible other than one made of quick- 
lime will stand. Having had occasion to submit substances to 
a still higher temperature than 2000° C., M. Moissan thought 
of using the heat yielded by the electric arc; and to this end 
he planned an arrangement which has at least the merit of 
extreme simplicity. The furnace is formed of two bricks of 
quicklime, carefully cut out and placed one above the other; 
the lower brick having a longitudinal groove in it to receive the 
two electrodes, and a small cavity in the middle which serves 
for a crucible. This contains the substance to be ignited. In 
the first experiments, a small Edison dynamo driven by a gas- 
engine was used, and with a current of 30 ampéres and 55 volts 
a temperature of not much exceeding 2250° C. was attained. 
Ultimately a force of 50-horse power was used; and the tem- 
perature of 3000° C. was reached. Great care was necessary, 
in the experiments, to avoid injury to the eyes and the face by 
exposure to the fierce heat. Some remarkable results were 
obtained by employing these high temperatures. At 2500° C., 
lime, strontia, and magnesia crystallize in a few minutes. If 
the temperature reaches 3000° C., the material of which the 
crucible is composed (quicklime) melts, and runs like water. At 
the same temperature, carbon quickly reduces calcium oxide, 
and the metal is liberated in abundance. Some very fine 
crystals of the borides and silicides can also be obtained in this 
way; and many substances exhibit very striking reactions. 
M. Moissan is continuing his researches; and he promises to 


publish his further results. 


Oil Gas Artistically Described. 

Some curious statements have been submitted to us by the 
United States Sanitary Gas Company relating to a so-called 
‘sanitary and non-explosive gas,” which is described as some- 
thing in the way of illuminating gas unlike anything that has 
ever been produced before. By a coincidence that must be 
characterized as at least striking, the scene of the triumphs of 
this peculiar product is the Rockwood Asylum for the lusane, at 
Kingston, Ontario, where it is stated to have been in use for 
three years. As one result of this experience, we are assured 
that “no condition of the gas has yet been discovered in which 
an explosive mixture can be produced.” This quality is attri- 
buted to the “ absence of free hydrogen.” This wonderful gas 
is also described as “‘ non-poisonous,” since it does not contain 
any carbonic oxide. After this, it seems almost superfluous to 
state that the “‘gas” cannot freeze, and that it ‘“‘contains no 
tar or lampblack, and it produces no snoke—combustion being 
perfect.” That it has a respectable body of its own appears 
to be indicated by the narrative of an “experiment” designed to 
prove its harmlessness, when the sanitary gas was permitted to 
escape into aroom “ until it was impossible to discern objects 
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on the other side” of the apartment. An heroic personage, 
whose name has not transpired, remained in the room under 
these terrifying circumstances for upwards of two hours, and 
lived to tell the tale. We learn that this wonderful gas is made 
from crude petroleum, in an apparatus that ooks suspiciously 
like a Pintsch arrangement, or any other pure oil-gas plant. It 
is therefore in all probability nothing more nor less than petro- 
leum oil gas of the common variety; and its many high-sounding 
attributes are nothing but the results of an application of the 
vivid American imagination to an essentially commonplace 
article of commerce. The same process is observable in the 
patent medicine trade. 


Nitrate of Ammonia. 

Some further notes on the decomposition of ammonium 
nitrate by heat were presented by Professor Watson Smith at 
the January meeting of the London Section of the Society of 
Chemical Industry. An abstract of his previous work on the 
subject will be found in the last volume of the JourNnat (p. 899). 
He has now duly acknowledged Mr. V. H. Veley’s labours on the 
same ground, and has observed more closely the actions taking 
place when a mixture of ammonium sulphate and sodium nitrate 
is heated. At first a small quantity of ammonia is liberated— 
presumably with consequent formation of ammonium bisulphate. 
The reaction then proceeds with regularity until the materials 
are nearly exhausted, when nitrous fumes begin to be evolved. 
This appears to be due to the lack of ammonia in the mixed 
salts during the last stage of the reaction, owing to the pre- 
liminary evolution of a small quantity of ammonia before the 
formation of nitrous oxide commenced. This is rectified by the 
author by the use of a slight excess of ammonium sulphate in 
the mixture. If an ammoniacal atmosphere is preserved in the 
flask, no nitrous oxideis formed on heating an alkaline nitrate 
with ammonium sulphate. 


<> 
an 


Death of Mr. G. Pooley.—The death is announced of Mr. G. 
Pooley, who was for upwards of thirty years a Director of the 
Windsor Gas Company. The deceased was in his 71st year. 

Institution of Civil Engineers.—At the monthly ballot for new 
members of this Institution last Tuesday, Mr. T. Duxbury, Gas 
Engineer of the Darwen Corporation, was elected an associate 
member. 

Title Page and Index to Yol. LX.—The title page and index to 
Vol. LX. of the Journat (July to December, 1892) will be ready 
in a few days ; and, as usual, a copy will be forwarded post free 
by the Publisher, on receipt of a post-card from any subscriber. 

Presentations to M. Arson.—The principal officers of the Paris 
Gas Company recently entertained the Chief Engineer—M. 
Arson—at a banquet, in celebration of his fiftieth year of service. 
The career of the eminent doyen of French gas engineers was 
traced in eloquent terms by M. Gigot, who concluded his remarks 
by expressing the hope that M. Arson would fora long time to 
come remain at the head of the engineering staff, to guide them 
by his advice and example. At the close of M. Gigot’s address, 
M.de Mont-Serrat offered to M. Arson, on behalf of his colleagues, 
a work of art asa souvenir of the event they were celebrating, 
and in testimony of their affection and esteem. M. Arson 
feelingly acknowledged the gift, and the kind words with which 
it had been accompanied. The long connection of their Chief 
Engineer with the undertaking was also recognized by the 
Directors, who, on the day of the banquet, presented to him a 
magnificent service of silver. 

Messrs. Alex. Wright and Co.’s Exhibit at the Midland Institute 
Conversazione.—The conversazione of the Midland Institute, 
which was held in Birmingham last week, was specially inte- 
resting to gas engineers on account of the excellent display of 
instruments employed in connection with the manufacture, 
measurement, and testing of gas. This unique collection was 
furnished by Messrs. A. Wright and Co., of Westminster, who, 
at the special desire of the Institute, undertook the provision 
of the only scientific exhibit. One room was placed at their 
entire disposal; and therein Mr. Frank Wright, with a staff 
of assistants, brought together an assortment of instruments 
comprising a glass-blowing machine, driven by a Day gas-engine 
of }-horse power ; an entire set of gas manufacturing and test- 
ing apparatus; a collection of differential registering pressure- 
gauges; the “Lux” gas-balance; Schilling’s and Wright’s 
specific gravity apparatus; Hartley’s and Thompson’s calori- 
meters; a standard Letheby-Bunsen photometer; a Methven 
illuminating power screen ; sulphur and ammonia testing appa- 
ratus; and a number of pressure-gauges, test meters, &c. 
very interesting part of the exhibit was an example of ancient 
and modern gas lighting. Two small rooms were furnished 
by a local firm—one in the Cromwellian style, and fitted with 
an old-fashioned chandelier arranged with “cockspur” burners ; 
the other as a lady’s boudoir, lighted by gas consumed in a 
regenerative burner. In the former case, from 20 to 25 cubic feet 
of gas per hour were consimed, and but a dim light was given; 
in the latter, the consumption was only 4 cubic feet, yet the 
effect was brilliant. The exhibit not only attracted a good deal 
of attention from the visitors during the fonr evenings of the 
conversazione, but was appreciatively inspected in the daytime 
by a large number of engineers from gas-works in the neighbour- 
hood. We understand that it is the intention of Messrs. Wright 

‘and Co. to have, in future, a permanent show-room in Birming- 
ham near to the Town Hall. - - 








COMMUNICATED ARTICLES. 


EXPERIMENTING WITH A VIEW TO THE DEVELOPMENT OF 
GASHOLDER CONSTRUCTION. 
SEcOND ARTICLE. 


By F. Southwell Cripps, Assoc.M.Inst.C.E. 

In remarking further upon Mr. Pease’s interesting experi- 
ments, I would again draw attention to the following we:l-known 
principle: That in a vertical cylindrical cantilever, such as a 
gasholder, the primary effect of the load (wind) is to cause a 
vertical depression or crushing on the one side, as at A, and a 
corresponding vertical lifting force or tension on the other half, 
as at B (see fig. 4). 
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Fic. 4. 
Diagram showing Vertical Forces induced by 
Wind Pressure only. 
In the experiments, the brown paper was tested for tension. 
Why not test a similar strip (3 feet long) for compression? The 
answer is obvious: Everyone knows that a strip of brown paper 


will not resist any compressive force edgeways on. Yet the one 
is just as essential as the other, because in an actual gas- 
holder (without guide-framing and vertical stays) the iron 
sheeting is subject to compression on one side when undergoing 
transverse or bending strains due to wind, in accordance with 
the above-stated principle. 

Then, it may be asked, How is it the brown paper gasholder 
did not buckle up under the least side pressure, if one half is in 
compression? For this reason: Before it could yield to com- 
pression (due to bending force), it had to swallow up, so to speak, 
the initial vertical tensile strain, caused by the gas pressure on the 
crown trying to pull it up from the base. The heavily-weighted 
bottom curb practically formed the entire weight ofthe holder ; 
and the upper portion was trying to pull away from it—some- 
thing like a captive balloon. In fact, the whole of the sides 
were in a state of vertical tension. An exaggerated sketch will 
perhaps show better what I mean. 
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Fia. 5. 


Diagram showing Forces causing Initial (Vertical) 
Tension in Sides of Brown Paper Model, when 
weighted at Base and fixed, as in Mr. Pease’s 
Experiments. 


How different from the above is a bond fide gasholder with- 
out guide-framing. We have no loaded bottom curb to cause 
vertical tension in the sides, to help it to overcome the compres- 
sion. At the bottom, where it is the most severely strained by 
vertical compression, we have no initial tension whatever. The 
resistance to the lifting pressure of the gas consists entirely of 
the holder’s own weight—the greater portion of which is at the 
upper part. As we descend, the hanging weight gradually de- 
creases, until it is absolutely nothing at the bottom curb, where 
itis most required. It is therefore quite unfair, and altogether 
erroneous, for Mr. Pease or myself to load the bottom curb in 
making experiments with models. [See Note ve : 

The (vertical) tension in the sides of an actual gasholder is, 
of course, considerable at the top, where it is of no use; but, 
unfortunately, it decreases to nothing at the bottom, where the 
crushing strain is at a maximum. 4 
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The following sketch shows where loading should be applied 
in the model, to more nearly accord with actual conditions. 











Fica. 6. 


A Distance of centre of gravity of holder from 
top gurb. 

W Weights attached to sides of a brown paper 
model to exactly balance the upward pres- 
sure of gas. The gas pressure must be just 
sufficient to prevent the least weight coming 
on the dish in which the model stands, 

No strong rings should be allowed in an experimental gas- 
holder, unless they will distort out of shape horizontally under 
the proper proportion of strain, &c. Strictly speaking, the load 
should be distributed over the sides. 

But all this experimenting is unnecessary, as it is the easiest 
matter in the worid to calculate what side pressure would dis- 
tort a brown paper model—either under the conditions shown 
in fig. 6, or those imposed by Mr. Pease ; for we only have to bear 
in mind that, as soon as the compressive force induced exceeds the initial 
tensile force, the paper must yield. 

A glance at fig. 6 is sufficient to show that there is no initial 
tension in the lower portion of the model weighted as in that 
figure, and therefore there cannot be any resistance to compres- 
sion in a vertical direction at the base ; and consequently a very 
slight side pressure would be sufficient to buckle it. This 
buckling would, of course, be altogether inadmissible in a bond 
fide gasholder. Hence, as fig. 6 more nearly resembles the 
conditions to which an actual gasholder is subject, we may con- 
clude at once that a gasholder without guide-framing and vertical 
stays, and which depends solely upon the sheeting for preservation of 
form, is not by any means a Satisfactory structure. This isscarcely 
the conclusion arrived at by Mr. Pease. 

Now to turn to Mr. Pease’s experiments, just to show how 
easily the results might have been anticipated. The total lift- 
ing pressure on the top of the 5-feet holder for 2-inch pressure 
equals 200 lbs.; 3-inch pressure, 300 lbs. ; 5-inch pressure, 500 lbs. 
—half of which totals will represent the upward pulls on half 
the circumference in each example. 

Experiment No. 1, 
in which the gasholder was inflated with 2-inch pressure (or 
100 lbs. upward lift on half circumference), and subject to 100 lbs. 


total wind pressure. 
The vertical compression (due to wind pressure) on one half = 


Moment of wind pressure 100 X I} 
Approximate centres of resistance — 3 
Or less than the initial vertical tension (100 lbs.) ; so it could not 
buckle. Of course, it would be safe for a 3-inch gas pressure, 
as it would have 150 lbs. vertical tension to overcome. 
Experiment No. 2. 
(300-lbs. load, and 3-inch gas pressure.) 





= 50 lbs, 


Compression due to wind pressure = 0b = 150 lbs. 


This is exactly equal to the initial tension, so the holder was 
on the verge of buckling, and, in point of fact, did buckle and 
yield to compression with but a slight increase of the load; for 
Mr. Pease says: ‘* With 340 lbs. and 3 inches of water, this 
buckle extended about one-sixth of the circumference, and at 
its deepest point was 3-inch deep—going off to nothing at each 
end. With 5 inches of water pressure inside, the buckle 
disappeared.” Of course it did, because the initial tension in the 
sides was increased accordingly, as the following will show :— 


Experiment No. 3. 
(340-lbs load, 5-inch gas pressure.) 


Compression due to wind pressure = 340 _X 38 170 lbs. 


But whereas for a gas pressure of 3 inches the initial tension 
was only 150 lbs., the initial tension for 5 inches on one half is 
250 lbs., which obviously more than balances the 170 lbs. com- 
pression, so that the side could not cripple. 

_ Thus we see that all the results as to whether or not the 
sides of a brown paper model will buckle under given conditions 
were easily determined by calculation in a few minutes, without 
the trouble and expense of experiments. 

Now as tothe varying overhanging distances from the upright. 
Although not quite so simple to calculate, the principles may 





be clearly shown by the following frames and diagrams. Figs. 
7 and 8 show the manner in which the forces tend to distort the 
frames, so as to produce statical equilibrium in the structure. 
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Fics, 7 AND 8. 
AB) 
BC) 
CD Effective force of wind. 
DE) 
EA} 


Upward pressure of gas on holder. 


Tensile resistance at bottom. They likewise 

show the angles of displacement from the 

perpendicular of the sides of the holder to 

produce equilibrium; presuming all parts 

are hinged, and have no diagonal stiffness. 
The diagrams below each frame show the corresponding strains 
and value of the forces. If drawn to scale, these diagrams 
would indicate the exact distance the frame or holder would be 
pulled out of the upright, supposing it to be devoid of all 
diagonal stiffness. 

A study of the above diagrams will show that the greater the 
vertical forces the less the frame will be thrown out of the 
perpendicular by the horizontal force. This explains why the 
model stands more erect under excessive gas pressure than 
when in an empty, flimsy condition. But it has no bearing what- 
ever on an actual gasholder without any guide-framing,for the rea- 
son, as before stated, that there is no hanging weight on the bottom 
curb to correspond with the reactions shown in figs. 7 and 8. 

The next article will deal with the resistance offered by the 
side sheeting to the bending forward of the models to the full 
extent shown by figs. 7 and 8 above. 


I do not think I can conclude this article better than by 
reiterating what I have already stated—that the experiments 
made by myself, and confirmed by Mr. Pease, instead of proving 
that gasholders without guide-framing are stronger, safer, and 
better than gasholders with guide-framing, prove exactly the 
reverse. And, moreover, they show conclusively that what is 
absolutely essential for the satisfactory stability of gasholders 
without guide-framing is altogether lacking in them. The 
models require weighting down all round the bottom, to create 
vertical tension in the side sheeting, or they will not resist the 
strains due to the wind forces. In actual gasholders it is im- 
possible to do this; and hence they lack exactly what the 
models proclaim they properly require. Gasholders with 
guide-framing do not require any of these artificial aids to 
stability ; the conditions being altogether different. 

Note A. 

At first sight, it may be argued that the means adopted for preserv- 
ing or maintaining the level of a holder without guide-framing—either 
from the top by the wire-rope system, or from the bottom by the spiral 
tank guides or otherwise—is, in effect, equivalent to weighting the 
bottom curb, and putting the sides in tension. But that it is not so 
is evident from the fact that, if the sides were under tension, and there 
was any lift, however slight, all round the bottom curb, the holder 
must rise. For the only way of causing a vertical tension all round 
the bottom, is either to weight the bottom curb heavily, or to fix it fast 
to the tank guides so that the holder cannot go up nor down, and then 
increase the gas pressure, so that the increased upward pull at the 
crown will struggle to pull it away at the foot. But, of course, such 
an absurd proceeding is not to be tolerated. Moreover, if the holder 
does not rise, but is locked up (while the gas pressure conveniently in- 
creases in time for a gale of wind), what becomes of the theory that 
none of the systems of guiding from the base restrict the free working 
of the holder up and down as the gas pressure demands? 


° 
COAL GAS: ITS MANUFACTURE, DISTRIBUTION, AND 
CONSUMPTION. 








A Series of Articles for Gas Students. 
TuE PuRIFICATION OF CRUDE Gas. 
(Continued from Vol. LX., p. 1126.) 

The admission of oxygen into lime or oxide purifiers was 
referred to at the close of the last chapter. The oxygen em- 
ployed may either be obtained from atmospheric air, or used pure 
as by the Brin process, Both systems have their advocates; 
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and as of late the latter method of assisting in purification 
has attracted considerable attention, and is being put into 
operation in various parts of the country, it calls for more than 
passing notice, and for the careful consideration of a student of 
gas matters. 

The principle involved in both systems is the continuous 
oxidation, in the purifiers, of the purifying material, whether 
lime, oxide of iron, or other agent. What actually takes place 
during the course of the separation of the impurities is not 
definitely known. It would appear, however, that in the lime 
purifier the sulpho-calcium compounds are formed as already 
described, and are oxidized by the free oxygen present; being 
thus rendered again ready to take up sulphareited hydrogen, 
with the resultant capability of separating further sulphur 
compounds. Meanwhile, free sulphur is being deposited in con- 
siderable quantities. In the oxide purifier (unnecessary where 
pure oxygen is used), the material seems to become simply an 
oxygen carrier; the oxygen, in the presence of the oxide, decom- 
posing the sulphuretted hydrogen, with the formation of water 
and the deposition of free sulphur 

The use of atmospheric air mechanically mixed with the gas, 
and passing forward with it into the purifiers for the revification 
in situ of oxide of iron, has been extensively applied for many 
years. Atmospheric aircontains 23 ted cent. by weight of oxygen, 
and 77 per cent. of nitrogen; or volumetrically, 21 per cent. of 
oxygen, and 79 per cent. of nitrogen. Roughly speaking, every 
five parts of air contain one part of oxygen and four parts of 
nitrogen. On air being admitted into the purifiers, the one 
volume of oxygen alone is active, and is there absorbed (that is, 
theoretically), while the four volumes of nitrogen pass on 
unaltered with the gas into the holders. Nitrogenis avery inert 
gas, neither supporting combustion nor burning itself. It will 
thus act as a serious diluent when it is present with coal gas. 
Opinions still differ as to what stage in the progress of the crude 
gas through the works it is best to admit the air. 

Various engineers admit it at the condensers, the scrubbers, 
and as now suggested by Mr. C. C. Carpenter, of Vauxhall, * at 
the third or fourth purifier of the lime series. The air thus 
admitted appears to pass along with the gas, as far as the inlet 
of the purifiers, without affecting the latter in any way, or being 
affected by it. If we understand Mr. Carpenter aright, his object 
in postponing the admission of the air to the third lime box is to 
obviate the possibility of his ‘‘sulphur compounds” box (usually 
the second box of the series) being prejudicially interfered with 
by any oxidizing action that might otherwise be set up in the 
presence of the free oxygen contained in the airadmitted Asa 
rule, air is admitted on the inlet side of the exhauster; it being 
drawn in (say) at the condensers. 

The theoretical amount of oxygen required is o'or per cent. 
for every 100 grains of sulphuretted hydrogen in 100 cubic feet of 
crude gas. Thus, agascontaining (say) 400 grainsof sulphuretted 
hydrogen per 100 cubic feet would require the admission of 0°04 
per cent. of oxygenoro‘z percent.ofair. The quantity passed in 
is carefully measured, and is so regulated as to maintain, as far as 
possible, an unvarying percentage in relation to the make of gas. 
In some works, self-acting regulating devices are employed to 
ensure that the percentage of air admitted shall be constant, 
and not vary with the fluctuations of the make. At other 
works, an attendant takes hourly observations of the station 
meter, and adjusts the air-inlet valves in accordance with the 
recorded make. Whatever may be the means thus used, it is 
highly necessary that the greatest care should be constantly 
exercised in admitting atmospheric air into the gas; as, in the 
event of undue excess, the illuminating power of the latter is 
prejudicially affected. This is granted by all. As regards the 
degree of such deterioration, however, there is even now a large 
diversity of opinion, backed up by what is perhaps apparently 
equally diverse evidence. 

Much has been said and written upon this subject; and an 
inquiring student would perhaps be more puzzled and confused 
than assisted were he to carefully study the large mass of 
literature bearing upon it which is athiscommand. Heshould 
keep in mind the following fact: In carrying out any experi- 
ment, or series of experiments, upon a practical working scale, 
and designed for the elucidation of any imperfectly understood 
phenomena, or in order to arrive at definite and reliable data 
bearing upon any subject such as the one we are now discussing, 
there are always present certain important conditions or circum- 
stances which do, and must, vary, not only in as many works as 
the experiments may be tried in, but also unaccountably in the 
same works, and perchance within an ordinary day’s working. It 
is usual, in carrying out such experiments, to ensure, as far as 
possible, against variation in working conditions. But this, in 
its entirety, is an impossibility; and, even so far as it can be 
carried out, it applies only to the one particular experiment. 
There are, therefore, certain Cetails of working, observed and 
unobserved, varying even to some extent during the progress of 
the experiment at (say) No. 1 works, and which may be quite dif- 
ferent at No. 2; while the operators at both works are under the 
impression that they are proceeding upon precisely the same 
lines and under similar working conditions. This principle 
applies also to the testing of the gas, and to other means adopted 
for ascertaining results. The outcome is that the reports from 
the two works are widely diverse, although probably the figures 


given are perfectly correct as far as they go ; and much valuable 
space in the “Correspondence” columns of the JouRNAL is 
unprofitably occupied for the few succeeding weeks. Many 
such conditions of work there are which, in themselves possibly 
unobserved and unknown, are never given in the published 
returns, but they nevertheless considerably affect them; and 
hence it probably is that the reports on this highly technical 
matter differ to so material an extent. Bearing these con- 
siderations in mind, the student must judge for himself as to 
what best stands the test of practical every-day experience. 

Although the use of air in conjunction with oxide of iron has 
been so long known, the method has not been at all generally 
applied in lime purification; nor is it now, The necessary 
reduction of illuminating power already referred to, consequent 
upon the addition of so inactive a diluent as nitrogen, has neces- 
sarily deterred many engineers from experimenting with the 
new process, and has much biassed the efforts of the more 
enterprising members of the profession who have adopted 
it. Statistics periodically published by the most eminent 
scientists and investigators, and bearing upon this reduction of 
illuminating power, have served rather to confirm the old adage 
that doctors differ, than to provide any practical assistance to 
the gas manager. As a result of carefully conducted experi- 
ments on practical every-day working lines, we have data now 
a little more reliable. In a recent paper on the subject, Dr. 
Schilling gives some figures which have already appeared more 
than once in the Journat. The following digest* will suffice 
for the purposes of this article. Experimenting with gas of 
about 19-candle power, the addition of 2 per cent. of air resulted 
in a diminution in illuminating power of 14°5 per cent., or 7°25 
per cent. per unit. With the addition of 4 per cent. of air, there 
was a loss per unit of 6°7 per cent.; with 6 per cent. of air, 
6°27 per cent. loss per unit; and with 8 per cent. of air, 6°02 
per cent. per unit—thus showing that, as the percentage of air 
increases, the loss in illuminating power per unit admitted, 
slightly diminishes. Dr. Schilling’s results are confirmed by 
English experimentalists. ere 

In actual practice, however, the diminution in illuminating 
power is not realized to the extent indicated in these experi- 
ments. It is asserted by many engineers that they can use up 
to 2 per cent. of air, or even more, without any loss in illuminat- 
ing power; and the controversy aroused by such statements 
deals less with their accuracy than with the “whys” and the 
‘“‘wherefores”” of the results obtained. It is contended that, 
by drawing in air at the condensers, where the gas is hot, certain 
hydrocarbons, which under ordinary circumstances would con- 
dense on cooling, are carried forward by the air, and are per- 
manently retained in the gas; thereby adding to the illuminat- 
ing power, and thus compensating for such deterioration as 
must necessarily be due to the presence of nitrogen in the gas. 
(With this view, the air is, in some cases, caused to pass, prior 
to its admission into the gas, through some “ carburetting ” 
arrangement, such as a vessel containing tar, as used by Mr. 
J. G. Hawkins, which is heated by steam coils.) This, how- 
ever, is but theory ; and it is difficult to find in practice any 
substantiating evidence worthy thename. On the other hand, 
there is evidence that the theory cannot be correct. ; 

Mr. W. A, Valon, of Ramsgate, who has carefully studied and 
fully investigated the matter, stated distinctly, in his Inaugural 
Address to The Gas Institute last year,} that “it has been 
clearly proved that nitrogen, mechanically introduced to coal 
gas at any point of the apparatus, during the ordinary process 
of distillation, cannot be made a carrier of hydrocarbons as far as 
the gasholder.” Mr. Valon, however, goes further, and strongly 
condemns the use of atmospheric air, as unjustifiable and 
extravagant; backing his remarks with the figures published 
by Dr. Schilling, as given above, and with results arrived at by 
his own investigations. The fact remains, however, that in 
many gas-works air is passed with the gas through the various 
apparatus without the same depreciation of illuminating power 
as attends the mere mechanical admixture of air and gas. | 

For an explanation of these different results, the writer 
would prefer to look, not to any reputed carburetting, nor yet 
to the point at which the air is admitted, but to the purifiers. 
Every gas manager knows that some of his best hydro- 
carbons are deposited on the lids, sides, and bottoms of the 
purifiers. This is due to variations in temperature, to friction, 
and to other causes; but chiefly to the first named. © Where 
air is used, the temperature inside the purifier is considerably 
higher than where it is not employed, owing to the heat 
generated by the oxidizing action of the free oxygen present. 
This applies both to lime and oxide purification. As a natural 
result, the before-mentioned deposition of hydrocarbons due to 
condensation is largely decreased, with a consequent in- 
crease in illuminating power—such increase compensating, 
wholly or in part, for the deterioration due to the presence of 
nitrogen in the gas. : 

Evidence in support of this view will be found by comparative 
examinations of the interior of a purifier after use under the 
ordinary conditions, and again after use when the air method 
has been in operation. Also by noting the ordinary working 
temperatures of the purifiers under bothsystems. An exception- 
ally good illustration was afforded during the severe weathier of 
a few weeks ago, in works where the air or the pure oxygen 





* See JOURNAL, Vol, LX., p. 856. 
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system has recently been introduced ; the purifier lutes giving no 
trouble, whereas previously they were readily frozen hard under 
much less severe climatic conditions. Further countenance is 
also given by those very diverse results which, obtained at 
various works, have given rise to so much discussion, and the 
explanation of which most probably lies in the differing circum- 
stances surrounding the several purifying arrangements. Lastly, 
there are the superior results obtained by using pure oxygen, 
and where, other conditions remaining the same, the temperature 
of the purifiers is even higher than where air is employed. 

Where the air method is in use, the purifiers are caused to 
continue in work for a much greater length of time without 
changing. A considerable saving in labour, and indirectly in 
space also, is thus effected. There is likewise a saving in 
material; for when oxide is used the material is capable of work 
when more highly charged with free sulphur, and when lime is 
used it is much better carbonated—the sulphur being deposited 
in the free state. A great nuisance from smell is mitigated or 
obviated, and the “sulphur compounds” in the gas are consider- 
ably reduced. The chief objection to the system is, of course, 
the introduction into the gas of inert nitrogen. As already 
shown, the resultant depreciation may not be felt, owing—from 
the writer’s point of view—to the favourable working conditions 
described above, and not toany so-called carburetting process. 
Or, asis usually the case, the depreciation must be compensated 
for more or less by the use of enriching materials, such as cannel 
coal, oil gas, &c. 

Where pure oxygen, as prepared by the Brin process, is 
employed, all the advantages enumerated for the air method 
are fully experienced, but in much more marked degree, and 
this without the disadvantages pointed out; the use of oxygen 
actually adding to the illuminating power, while less cannel is 
being employed—this increase not being due (as is generally 
supposed) to the presence of free oxygen in the purified gas. 
The cost of production of the oxygen is thus compensated 
for by the saving effected in enriching materials, in purifying 
materials, and in labour; and also, possibly, by the use of 
inferior coal.* Particulars of applying the process must be 
reserved for the next chapter. 


(To be continued.) 
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FURTHER APPLICATIONS OF COAL GAS FOR HEATING. 








By Thos. Fletcher, F.C.S., of Warrington. 

Ihave repeatedly had to deal with the problem of heating 
large beer-bottling stores for conditioning bottled beers; and 
the experience obtained is valuable for other purposes. No 
bottled beer would be saleable, either in this country or abroad, 
unless it is sufficiently charged with carbonic acid gas. The 
quantity held by the beer in cask is insufficient to produce a 


satisfactory ‘“‘ head;” and the simplest method of obtaining the 
required condition is to promote fermentation in the beer after 
it is bottled and corked. For this a steady temperature of 
57° Fahr. is desirable. My earlier attempts have been fairly 
satisfactory. But the difficulty has been to make the bottlers 
understand the necessity for carrying out details correctly ; 
and I have never, until recently, been able to obtain an exact 
and scientifically conducted test which would put the matter 
on a proper basis. This has at last been done in the bottling 
stores of Sir Andrew Walker and Sons, Limited. 

In my own experience, it has been proved repeatedly that, 
for work of this class, where diffused heat, sometimes exceed- 
ingly small in amount, is required in large spaces, the best 
burners are ordinary lighting jets placed as near the floor 
as possible, in rows on an ordinary gas-pipe; the jets being 
from 7 to 10 feet apart. With regard to the position of the 
burners for equal temperatures, the smoke test, verified by a 
series of exact experiments in plant-house heating, proves con- 
clusively that any irregular distribution of the sources of heat 
causes eddying currents and great irregularities. In one case 
a difference of 8°5° Fahr. between two points 6 feet apart has 
been observed. ps 
_ The position of the burners indicated by these experiments 
Is one or more straight lines, which, by causing an upward 
current, induce a corresponding descending one at the part of 
the room farthest away from the burners. The rooms where 
the tests were made are three in number—all adjoining each 
other; the sizes being as follows :— 


Length. Width. Height. 
gt feet, 23 feet. 8 feet. 
20 55 “* 19 oo 8 oy 
gags 20 ee S ws 


The total wall-surface was 3000 square feet, and the window 
surface approximately 100 square feet. Inthe largest room, 
seven brewers’ standard thermometers were used. 

Owing to the arrangement of the contents, it was found most 
convenient to run two 1-inch iron pipes on the-floor near the 
centre from end to end, with the necessary breaks for cross 
traffic. In these are screwed, at every 8 feet, one No. 2 Bray’s 
union-jet burner, and each pipe is controlled by a 1-inch gas- 
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tap, with lever arm and :pern for exact adjustment. The 
thermometers were placed as follows:— 

A 5 ft. 6in. from floor, 6 ft. from nearest burner, 
Beg hGinm «so vn -G:Beic uw - ‘+ 
Cc 7 in. ” ” 6 ft. ” ” ” 
No. 1 near the door, at 11 ft. from nearest burner. 
» 2centreoftheroom, 14 ft. ,, att a 
“2. ” ” Le ” ” 
» 4 end of the room, 11 ft. ,, ‘d y and 7 ft. 6 in. 
from No. 1. 


All adjustments of the gas were made by hand on an un- 
governed service, and the following gives a week’s readings :— 


Daily Temperature, in Degrees Fahr., from Nov. 1 to Nov. 7, 1892. 

















Thermometer. 6 A.M. Noon. 6 P.M. 
NGS 6) fa 5% 58 ee 58 ee 59 
» 2. Seer ae: & Sin <4 594 
Par e 59 ee 58k ee 60 
sa cA a. os ya as 58 ee 56 ne 59 
Outside .. . ee ee 45 ee 34 
No. 1 e 573 58 e 60 
» 2 57% 57% 60 
» 3 574 58 60 
» 4 ee ee 57 +e) STH we 588 
Guager 40 << 44 oe 45 
No.r . 584 . 58 58 
ame Ars -t(etetien « a 584 ce 594 .e 60 
ee a ee oe ae 58h ce 59 ee 58 
a re ee 57R owe 58 “a 58 
Outside ... 46 aa 55 ee 49 
No. 1 574 . c 56 
is &e 58 e a 56 
ey! Bine 58 ee = ee 56 
16) Send eee, Sts 58 ee ° oe 56 
Cue... aa a A << a 
No.1 . 574 57 8 
» 2. 584 ° 58 Ss 
Ss . 58 5 3 
ie A en Re pe 578 ++ 57 Z 
Outside .. . 51 ee 51 
No. 1 Pa ae wer er 56 oe 56 ee 57 
» 2 oe 564 se Sam. ae SD 
» 3 553 58 58 
9 «(4 oie Stee te a oe 55 oe 58 ee 58 
Outside , .. 45 ee 46 ee 42 


Thermometers A, B, and C, vertically over each other, were 
respectively 7 in., 3 ft. 8 in., and 5 ft. 6 in. from the floor in a 
room 8 feet high. In six out of sixteen readings, the difference 
between the three did not exceed 1° Fahr. The greatest differ- 
ence was 3°; and it occurred in only one reading. So that, for 
all practical purposes, the heating of the room vertically may 
be considered perfect. The most striking point is the extreme 
uniformity of heat obtained by hand regulation during excessive 
changes outside. The total gas consumption for heating the 
three rooms was taken twice. With an outside temperature of 
19° Fahr., the consumption of gas was 100 cubic feet per hour; 
with an outside temperature of 35° Fahr., the average was 50cubic 
feet per hour. 

In the two smaller rooms a centre tube was impossible; and 
the only available method was to put a pipe with union jets 
along one wall, near the wall and the floor. One end of the 
pipe was turned to run along the next wall for about 6 feet. 
This, I think, is a mistake; and further trials will be made 
without this extra length. A break in the straight line of jets 
evidently causes eddying and irregular currents. As a proof of 
this, the reading of the thermometer 2 ft. 6 in. from the end flame 
was 56° Fahr. in the centre of the room, and 58° Fahr. 1o feet 
from the nearest flame. 

Taking the whole result, I found that, with a wall surface of 
3000 square feet, and windows 100 square feet, a gas consump- 
tion of 100 cubic feet per hour will maintain a rise of 39° Fahr., 
which will give approximately the following rough rule: 1 cubic 
foot of gas burnt per hour will maintain a rise of 1° Fahr. in a 
room having 1200 square feet of wall surface, if burnt in a 
common lighting burner near the floor, with very limited ventila- 
tion and good brick walls. My method of calculating by the 
wall surface is, I believe, the only one which is of any value 
in this class of work, as practically the whole of the loss is 
through the walls. The amount expended on heating the air 
is exceedingly small in any case where the ventilation is limited ; 
and it must be very clearly borne in mind that the gas consump- 
tion given is only the quantity necessary to maintain the 
temperature after the correct heat has been obtained by steady 
heating day and night, until the inner wall surface corresponds 
in temperature with the air in the room. 

As a maker of atmospheric burners, this would appear to be 
a matter outside my own special department ; but it is one of 
very considerable interest to gas engineers, and therefore, if not 
directly advantageous to myself, is worthy of careful considera- 
tion, as showing the simplicity, perfection, and cost of exact 
work on a fairly large commercial scale. There is no doubt 
whatever that the steady temperatures obtained would be im- 
possible with any system of steam or fire-stove heating, and 
would be very difficult, even if possible, by hot-water pipes. 
If steam were used, the heating of the pipes would be very 
irregular, unless working at full power; and the accumulated 
heat in hot-water pipes would prevent the rapid adjustment re- 
quired for the great outside variations that constantly occur. 
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TECHNICAL RECORD. 


EXPERIMENTAL DETERMINATION OF THE HEAT GENE- 
RATED PER CANDLE POWER BY GAS AND OIL LAMPS. 


A Paper read by Professor D. 8. Jacobus, of Hoboken (N.Y.), before the 
American Society of Mechanical Engineers. 
(Concluded from p. 58.) 

To prove that the candle-power readings taken with the 
candles at an angle were correct, special tests were made by 
Dr. Geyer. Inthese tests he employed the rotating photometer 
already described, and shown in fig. 3. The candles were 
placed in the positions which the lamp there occupies. A mina- 
ture electric lamp, which was regulated so that the light given 
off was the same colour as that produced by the candles, was 
mounted in the rotating photometer. This lamp was preserved 
at a constant candle power. The slide in the photometer was 
set correctly for the horizontal candle power; and the photo- 
meter revolved quickly to the position of 45°, when the slide was 
set over again. A number of such experiments proved that the 
difference in the candle power of the candles at 45° and in a 
horizontal direction was lessthan 1 percent. Two candles were 
used in measuring the candle powers of the lamps; and they 
were set 100 inches from the lamp. The rate of burning of the 
wax was determined by noting, by means of astop-watch, the 
time required to consume a given number of grains. 

The candle powers of the Argand oil-flames and of the gas- 
flames were measured throughout the heat tests without turn- 
ing the lamp about its axis. Inthe Argand oil-flame, care was 
exercised in adjusting the wick, so that the flame on the side 
towards the photometer was of the average height. The gas- 
lamp was set at an angle that was found by previous tests by 
Dr. Geyer to be the one in which the average candle power was 
developed. It was concluded by him that this candle power 
varied but little throughout the entire circle; so that any error 
involved by not turning the lamp at different angles in each of 
the tests was but a small one. The flat-flame oil-lamp was 
revolved about its vertical axis through angles of 45°; so each 
candle-power reading represents an average of eight positions. 


Details of Experiments. 

The average and total results obtained in the heat measure- 
ments with the lamps burning in the testing-box are given in 
Table VIII.; and Table IX. contains the tests with the steam 
radiator in the testing-box. All the lamp tests were necessarily 
made during the night, as there were no means of darkening the 
room in which the apparatus was placed. In order to insure 
average railroad conditions in the trimming of the lamps, an 
expert lamp man was employed during several evenings to regu- 
late the flames. 

It was found that there was a great difference between the 
candle power of the lamps as ordinarily run in car service, and 
the maximum candle power that could be developed for a short 
time. If the wick is turned up high enough, the candle power 
of a single wick at 45° may reach 30 candles; but it will quickly 
fall to a lower figure. The height of flame to produce 16-candle 
power is 18 inches above the wick: This is an average of a 
great number of settings made by the expert lamp man, who 
trimmed the wicks between every few settings—three nights 
being devoted to this portion of the work. In order to further 
verify the fact that 16-candle power is an average for good car 
practice, the height of flames in lamps in railroad service was 
observed, and was found to be less than 13 inches. By special 
adjustment of the wick, however, the flame may be made to 
burn at a higher power than 16 candles. In the test which was 
the most favourable, the lighting power at the commencement 
was 26 candles; after running six hours, it was 22 candles, At the 
beginning of this test, the lamp did not smoke; butafter running 
an hour, it commenced to smoke slightly, and continued to do 
so for three hours. The flame in this case was worked for up- 
wards of two hours before the beginning of the test; the wick 
being pressed down at the points which produced smoking. The 
wick was turned up 3 inch, which was also the height for 16- 
candle power, as trimmed and adjusted by the lamp man. If 
the wick is turned higher than this, the candle power will rapidly 
fall off, on account of the wick becoming coated with a hard 
crust. If turned up high enough to obtain the maximum flame, 
the candle power at 45° will fall from 30 to 18 candles in about 
ten minutes. The flat-flame lamps were also set by the expert 
car man, and the height of flame thus obtained, which was 18 
inches above the wick-guard, compared with that in car practice. 
In this case, as in the Argand lamp, the flame was found to be 
slightly larger than that employed in average car service. 

The duration of the tests given in Tables VIII. and IX. is 
that over which the data are averaged. In all of the tests, the 
apparatus was run some time before the data used in obtain- 
ing the average results were recorded. This was necessary in 
order to allow the testing-box to become thoroughly hot. It 
was also difficult in some cases to obtain the desired set of con- 
ditions in regard to the velocity of the air passing through the 
box, &c. In many cases, the record was not taken until the appa- 
ratus had been in operation four hours. The average time re- 
quired in starting the tests was about 2} hours, 

The readings of thermometers placed near the lamps, and 
subjected to radiation, are given in Table VIII. These were 








placed so that their bulbs protruded half way through the car 
ceiling, and through the sides of the testing-box. In order to 
allow for differences in the velocities of air passing through the 
testing-box in the lamp and radiator tests, the following method 
wasemployed: The anemometers were standardized by placing 
them on the end of a revolving arm, and noting their readings. 
This arm was made of such a length that the distance travelled 
over per revolution was 15 feet. Calibrations were made 
throughout the entire range of velocities at which the anemo- 
meters ran during the heat tests. The results of the calibra- 
tions are shown in fig. 5. The anemometers, when used in the 
heat tests, were moved about in the centre portions of the pipes 
conducting the air. In fig. 6 the curves are given which show 
the number of cubic feet of air that would pass through the 
pipes per second, provided the average velocity were that indi- 
cated by the anemometer after the proper corrections, as deter- 
mined by the curves in fig. 5, have been applied. 


i q13 Calibration of Anemometers 
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Fig. 5. 


Cubic feet of air passing through pipe per second, as shown by special heat tests with 
a steam radiator in the testing-box; also curves representlng the volume corre- 
sponding to the corrected anemometer readings. 
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The crosses and dots with circles around them in fig. 6 repre- 
sent the radiator calibrations of the anemometers. These 
calibrations give the volume of air that would have to pass 
through the pipes per second to absorb the heat given up by 
the radiator, with the range of temperature that this amount of 
heat is observed to produce. To correct these volumes of air 
for the slight differences in the anemometer readings between 
the radiator and corresponding lamp tests, we measure the 
variations in the volumes corresponding to the anemometer 
velocities, as shown by the curves given in the figure, and apply 
these corrections to the volumes indicated by the radiator 
tests. That this method is a right one, through a small range, 
is shown by the radiator calibrations of the anemometer in the 
12-inch pipe. These calibrations are indicated by the curves 
in the figure; and it is seen that a curve passing through them 
will be about parallel to the curve which represents the volumes 
corresponding to the anemometer velocities. The fact that the 
curves just mentioned are parallel also, goes to show that the 
effect of difference in radiation of heat from the testing-box was 
small enough to be disregarded. 

As a general check on the air measurements, a special series 
of tests were made, in which the anemometer was revolved 
slowly in circles of different diameters about the centre line of 
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TABLE VIII.—Average and Total Results Observed in Heat Measurements. 
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I 2 3 | 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
(a) (6) (c) (a) (e) 
3| Gas .| July 27 | 3°0| 40 4 33°0 ee 29°85 9I°5 79°5 | 118'O | .. 93°7 137 127 | 106 | 63°8 | 92°3 we 1°220 
f 4] oo» » FL SOr O14 33°9 * 29°86 | 88°6 | 77°8 | 134°0 | 224 | 93°9 | 169] 152] 106 | 53°5 | 53°9 | 1°525 | 1°440 
a) .Ou" ww 20 1a'a) 40 2 33°2 ee 29°89 |} 93°8 | 82°7 | 121°6].. 96°2 149 | 140] I10 | 59°7 | 89°0 ee 1°238 
a » 29} 3°0 ° a 33°9 oe 29°92 | 86°5 | 78°O | 132°7 | 301 | 92°2] 174] 147 | 104 | 55°3 | 54°5 | I°510 | 1°430 
ae » 29]3°0| 40 2 31°8 ee 29°92 | 87°6| 78°5 | 118°5].. go"! 151 135 | IOI | 61°4 | 85°4 ee 1°256 
g| Gas .| Aug. 4] 2°0 fo) 4 31°9 |3°27¢. ft.| 29°84 | 85°4 | 77°0| 142°4].. 87°7 ee ee 99 | 86°2 ee I°133 ee 
FOE | ap iw Oe. yc ° 4 S4°S, 1 S°SF ws 29°84 84°2 76°2 | 142°4 | oe 86°7 ee ee 98 | 86°2 ee I°133 ee 
a ry | Ou? .  & | B°S ° 2 33°3 ee 29°84 | 83°! 76°2 | 159°8 | .. 85°6 | oe ee 108 | 66°3 ee I°293 oe 
| ne er ae o ° 2 32°3 | 0°333 Ibs.} 29°84 | 81°7] 74°0 | 158°1 | .. 84°5 ee a 104 | 65°2 ee 1*306 ee 
21 ad. ta » 25 |2°O] 40 2 33°5 | 0°344 4» | 29°69] 84°3 78°6 | 112°3 | .. 85°7 ee ee Ior | 81°4 ee ee 1°276 
28 | Oilt ‘| Sept. 13 | 2°7 fe) 2 ee 0°146 ,,| 29°70] 79°O| 71°5 | IIr'o| .. Sr°O | oe ee =a 62°4 | oe 1°355 ee 
3 70 
! * Argand Burner. + Flat-flame Burner. 
. Note.—In tests 9 to 12, and in test 28, a special cover was placed over the testing-box, so that all the air passing through the 12-inch pipe passed also 


through the 1o-inch pipe. These tests measure directly the total heat of the combustion of the gas and oil. In all the other tests, the apparatus was 
arranged as shown in fig. 1. 
The foregoing table furnishes the following particulars: (1) No. of test; (2) Class of lamp used ; (3) Date of test; (4) Duration of test; (5) Velocity of air 
over car roof, in miles per hour; (6) Number of flames burning ; (7) Total candle power; (8) Cubic feet of gas, or pounds of oil, burnt per hour; (9) 
Barometer reading, in inches of mercury; (10, 11) Temperature of air, in degrees Fahrenheit, on entering 12-inch pipe, by (a) wet-bulb and (6) dry-bulb 
thermometer ; (12) Do., on leaving 10-inch pipe; (13) Do., on leaving ventilator; (14) Do. of external air near testing-box; (15-17) Readings of 
‘ thermometer placed near lamp, and subjected to radiant heat, in degrees Fahrenheit, (c) at roof, 84 inches from the centre line of the lamps, (d) at roof, 
12 inches from the centre line of the lamps, and (e) at side of box, at an angle of 45°, and 22 inches from the flame ; (18) Time required for anemometer 
to register 100 feet, in seconds, in 12-inch pipe; (19) Do., in 10-inch pipe; (20) Volume of air passing through the pipes per cubic foot per second, 
determined by tests given in Table V., in 12-inch pipe; (21) Do., in 10-inch pipe. 


TABLE IX.—Special Tests with a Steam Radiator in Testing-Box to Determine the Heat corresponding to given Anemometer Readings and 
Changes of Temperature. 
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| 
8 9 | 10 | II 12 | 13 | 14 | 15 | 16 
| (a) (b) | | | @ | @ | © | & 
15 Aug. 12 5°92 | 80°5 72°90 155'8 84°5 29°82 19°! 292°4 234°0 6°32 | 65°5 | 56°4 | 1°302 1°484 
16 = ie | £92 | Gers 72°5 139°5 85°2 29°81 o's 261°5 182°4 4°05 | 86'2 67°8 | 1°133 1° 254 
17 » 24 | 2°0 | 81°5 ya | 124°2 86°1 30°04 5°9 269°4 137°4 3°10 | 71°o 55°2 | 1°232 1°329 
18 os 2 rs | 81°5 73'5 133°4 | 87°2 30°02 13°! 30I°O | 149°0 4°00 67°8 | 54°2 1°307 1°432 
19 » 25 a) ed ie a 17°4 117°5 | 84°7 29°51 4°3 267°1 IIg‘I 2°45 | 104°9 | 86°5 | 1°75 | 1°252 
| ' | 




















The foregoing table furnishes the following particulars: (1) No. of test; (2) Date of making test; (3) Duration of test,in hours; (4, 5) Temperature of air, 
in degrees Fahrenheit, on entering 12-inch pipe, by (a) the dry-bulb and (b) the wet-bulb thermometer; (6) Do., on leaving 10-inch pipe; (7) Do., of 
external air near testing-box ; (8) Barometer, in inches of mercury; ‘9) Pressure of steam in radiator, in pounds per square inch above atmosphere ; 
(10) Temperature, in degrees Fahrenheit, of superheated steam entering the radiator ; (11) Do., of condensed steam leaving the radiator; (12) Weight 
of steam condensed per hour, in pounds; (13, 14) Time for anemometer to register 100 feet, in seconds, in(c) the 12-inch pipe and (d) the 10-inch 
pipe; (15, 16) Volume of air, in cubic feet per second, calculated from the heat given up by the steam, in (e) the 12-inch pipe and (/) the 10-inch pipe. 


TaBLeE X.—Test No. 11 (Oil-Lamps, Argand Burners). 
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REcORD TAKEN BELOW PLATFORM. REcorD TAKEN ON PLATFORM. 























- 
I 2 3 4 | 5 | ae ee, 8 9 || 10 | II 12 | 33 14 15 | 16 | 17 
| 
12.00 ee ee oe oe | 15500 *968 17°0 16°5 12.30 85°8 | 106°75 158°0 | 156°5 | 159°0 | 158°5 | 159°0 
12.25 | 68°25 83°0 76°5 | 29°84 pi ..8¢ oe e ee | 12.45 85°8 106°75 158'0 15770 | 159°0| 157°0| 158°0 
12.30 ee oe es ee | 395°50 964 17'0 16°4 || 12.55 85°7 | 107°00 159°0 | 1580} 160°o | 159°0 | 159°0 
12.45 | 67°00 83°5 76'5 | 29°84 ee ee ee oe } 1.15 85°7 107°50 160°5 158°5 | 160°0 160°5 | 160°5 
12.5§ | 71°50 83°0 76°5 | 29°84 oe . ee oe | 2.25 85°5 107°75 160 5] 159'0! 161°0 | 161°0 | 160°5 
1.00 ee ee ee ae I51°00 *993 16'5 16°4 || 1.45 85'°5 108°75 161°0 160°0 | 162°0 | 162°0| 162'0 
j BES 68°75 83°0 76'0 | 29°84 ve ee e - | 1.55 85°4 109°50 162°0 160'0 | 162°0 | 162°0 | 162°0 
) 1.25 | 64°00 83'0 76°0 | 29°84 oe es oe rae Aver. 85°6 | 107°70 159°9 158°4 | 160°4 | 160°0 | 160°1 
1.30 = Fe Se - 156°25 | ‘960 18'0 17°3._ || | | \ 
1.45 | 63°75 83°0 76'0 | 29°84 ee ee ve Fes ; a ; ; 
1.55 | 61°00 83°0 76'0 | 29°84 ee an) ee | +e Final average for air in 10-inch pipe = 159°8° Fahr, 
Aver. | 66°30 83°1 76°2 | 29°84 ee ee ee | 
| | 























The foregoing table furnishes the following particulars: (1) Time; (2) Time for anemometer to registet Toofeet in 12-inch pipe, in seconds ; (3) Tempera- 
ture of air entering 12-inch pipe, in degrees Fahr., dry-bulb; (4) Do., wet-bulb; (5) Barometer, in inches; (6) Time required to burn to grains of 
candle, in seconds; (7) Correction for rate of burning; (8) Candle power by photometer scale; (9 Corrected candle power; (10) Time; (11) Tem- 
perature of air, in degrees Fahrenheit, outside, near testing-box; (12) Do., side of box, at angle of 45°, and 22 inches from flame: (13-17) Do, 
leaving 10-inch pipe, measured by five thermometers at the centre, front, back, right, and left. 


TaBLeE XI.—Special Test (No. 15) with Radiator in Box, Aug. 12, 1892. 





















































ReEcorpD TAKEN BELOW PLATFORM. RECORD TAKEN ON PLATFORM. 

I 2 3 4 5 | 6 | a 8 9 10 II 12 13 qT 15 16 17 18 19 20 

P.M. (a) (b) (c) (d) (e) P.M. (f) (g) (h) (i) (j) (k) 
10.30 | 77°0 | 69°90 | 29°82 | 63°5 /2I 4°00 ee ee 10.30 | 153°0 | 153°O | 152°6 | 154°4 | 150°0 | 152°6 | 57°75 | 19°25 | 303°0 | 238 | 82°9 
10.40 | 79°5 | 71°5 | 29°82 | 63°5 a “ a 10.45 | 154°0 | 154°0 | 154°4 | 156°2 | 154°0 | 154°5 | 61°75 | 19°25 | 312°0 | 237 | 83°6 
10.50 | 80°0 | 72°0 | 29°82 | 65'0 oe oe ee Ir.00 | 156°0 | 155°0 | 155°7 | 157° | 155°O | 155°7 | 54°0 19'0 | 303°O | 234 | 84°3 
11.00 | 80°5 | 72°5 | 29°82 | 67°0 |19 4°75/24 6°50] 3 2°50)| 11-15 | 156° | 156°0 | 156°2 | 158°0 | 156°0 | 156°4 | 56°0 | 19°25 | 299°0 | 234 | 84°7 
II.10 | 81°o | 72°5 | 29°82 | 64°5 ee ee 11.30 | 156°0 | 156° | 155°3 | 157°1 | 155°O | 155°9 56°5 17°75 | 289°0 | 229 | 85° 
II.20 | 81°o | 72°5 | 29°82 | 64°0 es 11.45 | 157°0 | 157°0 | 157°I | 158°9 | 157°0 | 157°4 | 55°O | 20°0 | 284°O | 235 | 85‘1 
11.30 | 8r°o0 | 72°5 | 29°82 | 64°5 |22 12°25/22 7°50] 3 2°75/| 12.00 | 156°5 | 156°2 | 156°5 | 158°0 156°5 | 156°7 | 54°75 | 19°75 276°0 | 234 | 85°2 
11.40 | 81°5 | 72°5 | 29°82 | 67°0 ee oe o° 12.15 | 157°0 | 157°1 | 157°1 | 158°9 | 156°0 | 157°2 | 55°5 18°25 | 273°0 | 231 | 85°3 
11.50 | 81°5 | 72°5 | 29°82 | 66°5 a ee oo a ee ee ee oe ee ee ee o. ee ee “< 
12.00 | 81°5 | 72°5 | 29°82 ee {2% 4°75/25 14°50] 3 2°2 ee o. oe ee ee ee ee +e oe oe a ° 
12.10 | 81°5 | 72°5 | 29°82 | 66°0 oe 22 14°25) I 9°50 oe oe ee oe oe ee ee ee ee ee oe ° 
Aver. | 80°5 | 72°0 | 29°82 | 65°5 me ee II 1°00 oe ee ee ee ee ee 155'8 | 56°4 | 19°06 | 292°4 | 234 | 84'°5 





















































The foregoing table furnishes the following particulars: (1) Time of test; (2, 3) Temperature of air, in degrees Fahrenheit, on entering 12-inch pipe, 
by (a) the dry-bulb and (b) the wet-bulb thermometer ; (4) Barometer, in inches of mercury ; (5) Time for anemometer to register 100 feet in 12-inch 
Pipe, in seconds ; (6, 7, 8) Weight of steam pail, in pounds and ounces—(c) initial, (@) final, (e) difference ; (9) Time of test ; (10 to 15) Temperature of air 
leaving 10-inch pipe—(/) centre, (g) front, () left, (i) right, (7) back, (k) average; (16) Time for anemometer to register 100 feet in 10-inch pipe, in 
seconds ; (7) Pressure of steam in radiator, in pounds per square inch above atmosphere ; (18) Temperature of superheated steam entering radiator, 
in degrees Fahrenheit ; (19) Temperature of water condensed from steam leaving radiator, in do. ; (20) Temperature of external air, in do, 
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the 12-inch pipe. The velocity was first taken at the centre, 
then in a circle of small radius about the centre, next in a still 
larger circle, and so on until the anemometer was moved 
around against the pipe itself. The velocities obtained in this 
way were considered to act over the annular area covered by 
the blades of the anemometer during its circular travel, and 
the weight of air for the annulus was thus determined. The 
sum of the weights for all the movements of the anemometer 
gave the total weight of air passing through the tube. A mean 
of ten experiments made in this way gave the point so marked 
in fig. 6. This point is practically in line with those obtained 
by the radiator tests. 

A curve cannot be passed through the radiator test calibra- 
tion for the anemometer in the 10-inch pipe. These calibra- 
tions are indicated in the figure by the dots enclosed in circles. 
The reason for this is that the great variation in temperature, 
and therefore in the density of the air in the 10-inch pipe, 
caused the rate of the anemometer to be materially different 
from that which it had at ordinary temperatures. In the case 
of the anemometer in the 12-inch pipe, however, the temperature 
of the air was about the same as that in which it was calibrated 
by revolving it at the end of a lever-arm. Consequently, the 
results obtained by the radiator tests follow a definite law; and 
the volume of air as determined in the ten tests where the 
anemometer was moved in concentric circles practically agrees, 
as already stated, with the results of the radiator tests, 

In making the tests of the anemometers by revolving them 
at the end of a lever-arm, great precaution was taken to pre- 
vent a draught froin affecting the readings. Partitions were 
placed so that they tended to prevent a circular movement of 
the air about the room. The direction of revolution was also 
reversed after each test; so that any accidental draught ina 
given direction would be eliminated. Two observers noted the 
readings of the anemometers at each revolution, anda third 
recorded the time by means of a stop-watch. The durations 
of the tests were from 5 to 15 minutes. After completing the 
tests, the differences for each revolution were taken, to ensure 
that all the revolutions were recorded; and the total number of 
revolutions in the given time were then counted. 

The results given in these tests, as represented in fig. 5, appear 
somewhat irregular, on account of a certain amount of draught 
that could not be entirely eliminated from the air in the room, 
which caused the readings of the anemometer when revolved 
in one direction to be greater than when revolved in the reverse 
way. This irregularity does not, however, affect the accuracy 
of the average results indicated by the curves shown in the 
figure. To plot the curves, the centre of gravity of several 
groups of experiments were taken, and the curve passed through 
the points thus obtained. The record duriug one of the lamp 
tests is given in Table X.; and the record for the corresponding 
radiator test in Table XI. 

The following are the details of the calculations of this 
particular lamp test: We first determine the volume of air that 
flows through the testing-box in the special test with the steam 


radiator. We have, from Table XI.— 
Weight of steam condensed per hour 6°32 lbs. 
Amount that steam entering radiator is super- 
MER 5 fe, ak) 5, lity ee a ce, e SBreene. 
Total heat of steam corresponding to observed 
steam pressure. . « » «2 0 «© « » 1192 B.T.U. 
Temperature of condensed steam leaving radiator 234° Fahr. 


The heat-units given up by the steam per hour will be— 


6°32 (0°48 X 38°4 + 1192 — 234) = 6171 
Corresponding B.T.U. persecond. . . . . I°714 


Increase of temperature of air in passing 

through testing-box . . . . . . . . 75°3° Fahr. 
Weight of air per second = 1°714 + (°238 X 

WES) cs in) Wicwis os joint ©. 2 avis 9) 5 OPOGSOID, 
Volume of air in cubic feet per pound at tempera- 

ture of entrance to 12-inch pipe . . . . 13°605 
Do. entering 12-inch pipe per second = 0'0956 

 28°GOS.. 2 « « « ants I°301 


This value is represented by the cross marked 15 in fig. 6. 

In the lamp tests corresponding to this radiator test, the 
record of which is given in Table X., the temperature of the 
exit air and time required by the anemometer to register 100 
cubic feet were 159°8° and 66°3 minutes, For the radiator tests, 
the quantities are 155°8° and 65°5 minutes. To correct for the 
difference in the anemometer readings, we make use of the 
curve for the volume of air registered by the anemometer used 
in the 12-inch pipe given in fig.6. From this curve we find 
that the differencein the quantities of air for the readings is 
0009 cubic foot per second. The corrected volume of air in 
cubic feet per second for the reading of 65°5 seconds is, there- 
fore, 1°301—0°009=1'292. Theweight of air passing through the 
testing-box in pounds per second is, therefore, 1°262 + 13°671 
=0'0945. The range of temperature is 76°7°, and the B.T.U. 
imparted to the air per second is 00945 X 0°238 X 76°7 = 1'726; 
and the corresponding heat 6214 B.T.U. This heat is developed 
by the lamp when burning at 33°3-candle power. The heat per 
32-candle power per hour will, therefore, be (6214 X 32) + 33°3 = 
5971 B.T.U., which is the figure given in Table I. 

A wet-bulb thermometer was read during all the tests. This 
indicated that the percentage of saturation of the air varied 
from 53 to 72 per cent. for all the lamp tests. The degree of 
saturation for the radiator tests is between 63 and 72 per cent. 
In the calculations, we have assumed a constant degree of 





saturation as the amount of error by so doing as a maximum 
less than 1 per cent. of the total results obtained. In the tests 
for the total heat per pound of oil and per cubic foot of gas, the 
correction for the moisture contained in the oil is less than 0°5 
percent. The effect of superheating the vapour of water in the 
products of combustion that is produced by the hydrogen in 
the oil or gas is less than or2 per cent. of the total heat evolved. 
The degree of accuracy in the tests does not warrant the appli- 
cation of the small corrections given above; and they have 
therefore not been made. 


Comparisons of the Heats of Combustion Determined by Means of 
the Apparatus Described, with those Calculated from the 
Analyses of the Oil and Gas. 


Three analyses were made by Dr. Stillman on the oil used in 
the lamps. These agree very well with each other, and show 
that it contains 13'2 per cent. of hydrogen and 83'3 per cent. 
of carbon; the remaining ingredients being oxygen, nitrogen, &c. 
This oil is called ‘‘ Mineral Seal” by the trade. It has a 
density of 40° Baumé, which corresponds to a specific gravity 
of 83. The flash test is 266° Fahr.; and the fire test, 311°. 
It is a pure mineral oil. The calculated heat of oil per pound is— 

Hydrogen = 52,370 X 0°132 = 6,913 B.T.U. 
Carbon = 14,500 X 0°833 = 12,079 ,, 


Total heat of combustion, 18,992 B.T.U. 

The average results obtained by the two experiments given 
in Table I. is 18,790, which is 1°1 per cent. lower than the value 
calculated from the analysis. The heating power per pound 
of hydrogen employed above is that given by Favre and 
Silbermann, after the heat contained in the water vapour is 
deducted. In experiments on the heat of combustion of petro- 
leum oils from Russia, by H. St.-Claire Déville, the heat of 
combustion by experiment was from 1'7 to 3°5 per cent. lower 
than the calculated value. The results obtained for the petro- 
leum oil are, therefore, in line with his experiments. 

The analysis of the gas is not so precise as the oil analysis, 
for the hydrocarbons, with the exception of the marsh gas 
present, are determined asa whole. An average of two analyses 
gives the following percentages by volume :— 


Hydrocarbons, with the exception of marsh gas 38'1 
Gashonanonoziae, « s + 6 «+ + © «@ © 6 OF 
REGESRIOOB=.) ss des 6 fis oe pe 6) oe he ce 
Hydrogen . ° 3°4 
PIUORON. 5! sw ie 0 we + @3 
If the 38'1 per cent. of hydrocarbons are assumed to be 
divided into benzol vapour = 10 per cent., and propylene 
and olefiant gas = 281 per cent., the theoretical heat of 


combustion per cubic foot, at the temperature at which the 
experiments were made, is 1°337 B.T.U. If the division is 
made so that the benzol vapour = 5 per cent., propylene 
= 10 per cent., and olefiant gas = 23'1 per cent., the total 
heat of combustion per cubic foot is 1°231 B.T.U. In calcu- 
lating the theoretical heat of combustion, the effect of the 
latent heat of the water vapour has been allowed for. The 
heats of combustion of the hydrocarbons employed are those 
determined experimentally by Julius Thomsen. 

The heats calculated from the analyses, therefore, fall in line 
with the experimental results for both the oil and gas. 


> 
> 


GAS POWER FOR ELECTRIC LIGHTING. 





At the Meeting of the Institution of Civil Engineers last Tues- 
day, Mr. J. Emerson Dowson read a paper on the above 
subject, of which the following is an abstract. 


The author stated that in Great Britain alone gas-engines 
had been sold for electric lighting purposes, exceeding in the 
aggregate 7000-horse power, and that in Germany they are now 
used for about 1100 arc and go,ooo glow lamps. It was, how- 
ever, only within the last few years that gas-engines of large 
size had been before the world in a practical form. The vary- 
ing load factor in central stations was a serious trouble; and 
the author hoped to show that much of the present loss, due to 
fuel, water, and wages, would be avoided if gas were used instead 
of steam power. 

Special reference was made to the central station at Dessau, 
belonging to the German Continental Gas Company.* This 
station was opened in 1886 with two 60, one 30, and one 8 horse 
power (effective) engines, worked with the town gas; and all 
the dynamos were driven by belting and counter-shafts. In 
1891 considerable alterations were made. One 60-horse power 
engine, with its belting and counter-shaft, was retained, and 
one of 120-horse power introduced, coupled direct to its dynamo. 
The speed of the engine and coupled dynamo was about 145 
revolutions per minute; and the consumption of gas was equal 
to 29 cubic feet per kilowatt. Formerly, without accumulators, 
it was thought necessary to adjust the size of the engines to 
the service, so that they should always be worked to their full 
extent. It had, however, been found that a limited supply 
could be more advantageously furnished entirely from accumu- 
lators, The author stated his opinion that, in spite of the loss 
of about 21 per cent. in the accumulators, large engines work 
more profitably in parallel than smaller ones supplying direct 





* Particulars as to this station have been published in the JoURNAL (see 
Vol. LIX., pp. 21, 67). 
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without accumulators. Since February, 1889, the Municipality 
of Schwabing, a suburb of Munich, have used an “Otto” engine, 
worked with Dowson gas, for 10 arc and 300 glow lamps. The 
load is variable; but, with an average output of 22°5 kilowatts 
per hour, the fuel-consumption is 3°3 lbs. per kilowatt. The 
town of Morecambe is lighted by 9 arc lamps and glow lamps 
equal to 1600 of 8-candle power each; the dynamos being 
driven by Stockport gas-engines, worked with Dowson gas. 
With an output of only 1155 kilowatts per week, the consump- 
tion of fuel is 2°58 lbs.; and the cost of the gas, including wages 
and fuel, $d. per kilowatt delivered. At the chateau of Mr. 
Say, at Longpont, in the South of France, there are 650 glow 
lamps and 1 arc lamp, supplied by a dynamo driven by a 
Crossley engine, worked with Dowson gas. The consumption 
of fuel is 1°2 lbs. per indicated horse power, and 2°7 lbs. per kilo- 
watt per hour. 

It is believed that the late Sir William Siemens first drew 
attention to the fact that, when illuminating gas is burnt in a 
gas-engine to drive a dynamo, much more light is produced 
electrically than can be produced by consuming the same quan- 
tity of gas in burners in the usual way. Latterly the consump- 
tion of gas per horse power in gas-engines has been reduced ; 
and the ratio is at the present time about 20 to 1 in favour of 
converting the gas into an arc light by means of a gas-engine. 
The author has collected data from various sources, as to the 
consumption of ordinary gas by engines supplying electric light, 
with and without accumulators. The average ofall the returns, 
with engines under varying loads and without accumulators, is 
about 47 cubic feet per kilowatt-hour. When accumulators are 
used, the consumption of gas is less, because the engines then 
work under a full load. With 47 cubic feet per kilowatt, and 55 
watts per 16-candle power, one light of this power requires only 
2°6 cubic feet per hour; whereas a standard Argand burner 
requires 5 cubic feet per hour. In making this comparison, it 
was assumed that the glow lamps and gas-burners were in good 
order; but, under ordinary working conditions, they did not 
maintain so high a duty. 

Mr. Dowson pointed out that the question of load factor is a 
serious one with any type of engine; but with gas-engines the 
loss is much less than with steam-engines. When a gas-engine 
is stopped, its consumption of fuel stops also, and there is no 
furnace to maintain; nor is there any water to boil at starting. 
At the same time, it is desirable that the gas-engine should be 
worked as muth as possible under a full load; and in this re- 
spect the experience at Dessau has been generally confirmed. 
A central station was worked under trying conditions; and in 
the London district there was only a full output of current 
during from three to five hours in every 24; moreover, about 
60 per cent. of the total output was required during this short 
period. In practice, this meant that, in a station where the 
current is supplied without accumulators, the engines were run 
at a reduced speed during a portion of the time, and at other 
times some of them were stopped altogether ; but all had to be 
ready to work in the evening, and occasionally in the daytime, 
when there was fog. The author thought that, generally, it 
might be assumed that the average consumption is more than 
6 lbs. per kilowatt where accumulators are employed, and about 
g to 12 lbs. where they are not used. In any case, with the 
best possible arrangement of steam power, there must be a 
large amount of fuel consumed which does no useful work ; 
for, even if some of the fires are drawn, they have to be re- 
lighted, and the large quantity of water which has cooled during 
the time of standing must be re-heated. 

The author expressed his belief that the solution of the diffi- 
culty is to be found in the use of gas plant instead of steam 
plant. With a large gas-engine, one brake horse power per 
hour could, he said, be obtained with a consumption of about 
1 lb. of anthracite, or 14 lbs. of coke; whereas the consumption 
of coal with the steam-engines used for central stations must 
be taken at about 2} lbs. per brake horse power, when working 
under a full load. A saving of not less than 50 per cent. could 
therefore be effected in stations where the engines are fully 
loaded ; and, where there are great fluctuations in the output, 
the loss of fuel with boilers not used, or only partly, could be 
almost entirely avoided. For a maximum of 400 kilowatts, 
there would be three gas-generators, each capable of supplying 
one-third of the maximum required. The production of gas 
could be raised or lowered in several ways; and the working of 
each generator could be stopped immediately, by shutting off 


its supply of steam. Supposing, therefore, that all three gene- - 


rators were working at their maximum rate, and a gradual 
reduction was required, this could easily be effected ; and when 
the production of one or two generators could be dispensed 
with, their operation was at once stopped. The third generator 
could then be kept at work, and its production adjusted to suit 
the minimum consumption required. A gas-generator has a 
small grate area compared with that of a boiler, and much less 
cooling surface ; it does not contain any water, and requires 
no chimney draught. A generator of the size referred to would 
lose only from 6 to 8 lbs. per hour while standing. If an average 
of only 40 per cent. of the maximum power were required for 
21 hours, it was equivalent to letting two of the generators stand 
for this period; and, at 8 lbs. each per hour, this meant a total 
loss of only 3 cwt., compared with the much greater waste when 
steam power was used. 

As the employment of large engines, driven with generator 





gas, is of recent date, the author proceeded to describe the gas 
plant used. He gave the results of engines working regularly 
with Dowson gas, under the usual conditions obtaining in fac- 
tories, as well as others of brake tests made with several engines 
of large size; and he reproduced indicator diagrams taken from 
engines of different makers. Thoughsomeadmirable results had, 
he said, undoubtedly been obtained from engines working with 
the ‘‘ Otto” cycle, he was of opinion that, with engines of large 
size, the results would be still better if the cycle were altered, 
especially when generator gas was used. His reasons for this 
were fully stated in the paper. 

The following is a summary of the points urged by the author: 

(z) When ordinary gas is used for driving the engines of an 
electrical station, the consumption is about 50 per cent. 
less than the volume of gas required to give the same 
amount of light by ordinary burners. 

(2) When such gas is used, neither boiler nor firemen are 
required, and there are no ashes to remove; less space 
is needed; no accumulators are necessary, except such 
as may be wanted to equalize the load of the engines, 
and to provide for a small amount of storeage. The 
engines can be worked in the most crowded districts, 
close to where the lights are required, and where 
boilers are not allowed. 

(3) When generator gas is used, the consumption of fuel 
under a full load will be at least 50 per cent. less than 
with steam power; and the loss due to steam-boilers 
not being fully worked can be almost entirely avoided. 


y~ 
> 


GAS yv. ELECTRICITY FOR ILLUMINATING PURPOSES. 


At the Meeting of the Civil and Mechanical Engineers’ 
Society on the 5th inst., a paper on the above-named subject 
was presented by Mr. S. a’ Court, Assoc.M.Inst.C.E.; and, in 
his absence, it was read by the Honorary Secretary (Mr. E.H.G. 
Brewster, Assoc.M.Inst.C.E.). 


The author commenced by stating that, in choosing the sub- 
ject of his paper, he had been to a great extent influenced by 
an article which recently appeared in the JourNAL, in which, to 
his mind, the matter had not been fairly considered. He had 
therefore collected information on the rival illuminants, and had 
done his best to set before the Society the merits and demerits 
of each. He then passed on to the subject of the production 
of the twolighting agents. With regard to gas, he remarked 
that recent strikes and the scarcity of cannel prevented managers 
from having those peaceful nights which they formerly enjoyed ; 
while experiments with water gas and enrichers were costing 
many tens, if not hundreds, of thousands of pounds, with, as 
yet, no published record of success. Electricity depended upon 
power plant only; and steam could be raised very well from 
any oil or non-illuminating gas. Therefore, as far as the future 
is concerned, one need never be afraid of being able to keep 
dynamos running. Dealing next with the public lighting of the 
streets and squares of London, the author referred to the fact 
that no two parishes are alike in the quantity of light per unit 
area of streets of equal size, nor do they agree in the actual 
positions of the lamps. In St. Pancras the arc lamps are on 
posts in the centre of the main thoroughfares; while Westminster 
is content with gas-lamps in the middle of the roads, and along 
the edges of the pavements. He thought it would be admitted 
that the tendency of the age is towards better public lighting. 
He acknowledged that gas-lamps have lately been much 
improved in respect of their light-giving power; and the 
reflectors fitted to the street-lanterns distribute the light well. 
The three and five burner lights in Westminster consume 30 and 
50 cubic feet per hour respectively, which, at 3 candles per 
cubic foot, means go and 150 candle power. The author had 
not been able to discover any proof of the makers’ claim of 270- 
candle power, or 5°4 candles per cubic foot, for the 50-feet 
burners. Arc lamps burning with 10 ampéres and 45 volts had 
been tested photometrically, and found to give 1500-candle 
power at 45°. What was really required was a good and well- 
distributed light at a low cost to the ratepayers. 

Passing on to deal with the practical question of street illumi- 
nation, the author said all lighting engineers owed a deep debt 
of gratitude to Mr. A. P. Trotter, for his experiments on the dis- 
tribution of light in our streets. The results obtained by him 
with his portable photometer (to which reference has already 
been made in the JouRNAL*) prove how irregular street light- 
ing is. These show that while, for small streets, gas-lamps of 
12-candle power, with those of go-candle power at crossings and 
refuges, will give sufficient light, yet, when important streets are 
taken, the number of high-power gas-lamps required to give pro- 
per illumination means a large initial outlay and a heavy bill for 
running expenses. A 10-ampére arc lamp complete, with post 
and lantern, costs £18 10s.; a 50-feet gas-lamp complete, with 

ost and lantern, costs £14 11s. The contract price per arc 
amp per annum for current, cleaning, carbons, and repairs in 
London and other towns is £26 on the all-night schedule. A 
50-feet gas-burner on the all-night schedule, with gas at 2s. 2d. 

er 1000 cubic feet, will cost £23 8s. for gas alone, or £25 per 
amp per annum with cleaning, &c. This is paying the same 








* See Vol. LIX., pp. 964, 966. 
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price for practically one-tenth of the light. It is true, how- 
ever, says Mr. a’Court, that, excepting where we have 
arc lamps in the centre of the roadway, a great portion of 
light is more or less wasted on the side of the lamp towards the 
houses bordering the streets; and therefore, to compare the 
two lights, allowance has to be made for waste. It has been 
found that, to secure good lighting, there are required on 
both sides of the street, 1o-ampére arc lamps, placed at a height 
of 25 feet, and at a distance not exceeding 150 feet apart, 
measured from lamp to lamp on the same side. When streets 
are more than 50 feet in width, it is necessary to reinforce the light- 
ing with arc lamps on central refuges. In order to give an equal 
lighting effect with gas, it is found that high-power lamps have 
to be placed in groups of three on refuges, and erected about 50 
feet apart along the sides of the even 4o-feet streets. The dis- 
tribution of high-power gas-lamps is so different from that given 
by that of an arc lamp, that it is difficult to fix any exact ratio 
for equal lighting effect; but, roughly speaking, yet making 
every allowance for gas, five 50-feet gas-burners are required as 
against every 10-ampére arc lamp. On this basis, the first cost 
of each, for equal lighting effect, works out to electricity 1 to 
gas 3'9; and running expenses, 1 to 4°8. It is therefore clear, 
according to the author, that, for the proper illumination of 
main streets, there is no comparison in either first cost or annual 
expense. The electric light is enormously cheaper. In small 
streets, where lamps serve only as buoys to mark out the channel, 
gas is cheaper than incandescent electric lamps of equal power 
(12 candles). But before long we shall be wanting better illu- 
mination of small streets; and then it may be found that, if the 
power of the lamp is raised to 50 candles, electricity can com- 
pete, and that favourably. As, in London, we are, unfortu- 
nately, only too familiar with fogs, and those of the deepest dye, 
the author has had ample opportunities of studying the effects 
of the rival illuminants under such conditions. On one 
occasion last November, going along Piccadilly, at ten o’clock 
at night, in a dense fog, it was impossible to see any other lamp- 
light whatever when standing on the kerbstone under a gas- 
lamp ; while, during the same fog, it was possible to steer in 
Parliament Street or Victoria Street—proving that the illumi- 
nation in those two streets was rightly adjusted to the maximum 
requirements. 

After briefly alluding to railway station lighting, where, the 
author says, arc lamps appear to have practically superseded 
gas, he proceeded as follows: It is when we come to domestic 
lighting that the greatest difference [in the two lights] is 
apparent. Arc lamps are unsuitable except for shops or large 
offices; and electric glow lamps or gas-burners have to 
be used. The gross revenue derived from each 8-candle 
power glow lamp connected to a supply company’s mains 
in London varies from 18s. 6d. down to 7s. 6d.; but 
it is found that ros. per lamp is the average for private 
houses. The revenue for gas-lamps of 8-candle power— 
i.¢., the ordinary 4-feet Bray burner—comes to about ros. This 
has been calculated from Mr. Newbigging’s ““‘ Handbook;” gas 
being taken at 2s. 4d. per 1000 cubic feet. Renewals, supposing 
ordinary gas-burners to be used, come much higher for elec- 
tricity ; but if the Welsbach, or any other regenerative or Argand 
burner, is used, the difference is not so great, if we include 
cleaning, and the renewal of mantles and glasses, and take into 
consideration interest on first cost. With ordinary care, an 
8-candle electric glow lamp will last about two years without 
renewal, or (say) 1200 hours—giving throughout an average light 
of seven candles; the depreciation being due to blackening of the 
interior of the globe. A No. 4 Bray burner, when clean and new, 
with 16-candle gas and 1'5 inches pressure, will give 12 candles, 
and last about the same time as an economical burner. 

The author summed up as follows the chief differences 
— gas and electricity ; putting the pros and cons. side by 
side :— 


Gas. Electricity. 
Costs one-third less for equal light. Costs more for burning. 
Equal cost to install in old or new 
house. 
A leak is dangerous-- A leak— 


(1) To health. 
(2) May cause fire. 
(3) ~~ cause explosion, generally 
‘ollowed by fire. 
Heats and vitiates the air. Heats the air slightly. 
When vitiated, the light is depre- Not affected. 
ciated.* : 
Matches required for lighting. Turn a switch. 
Not good for decoration. Adapts itself to any decoration. 
Steady light, when not burnt in a Steady light under all conditions. 
draught. 
Most convenient for cooking and Not yet practically employed for 


May cause fire. 


heating, though very expensive. either. 

Must be laid so as to avoid any Conductors can be laid in any way, 
sepeee, and is badly affected by up or down, and frost has no effect. 
rost. 


He admitted that the ordinary Bray gas-burner is cheaper than 
an electric glow lamp for equal candle power, as regards the 
actual cost of gas or current, but he pointed out that a paraffin 
lamp is much cheaper than gas. It was inaccurate to state 
that the steady annual increase in the quantity of gas sold 
was because of its cheapness. The reason was that electricity 
had shown people what a good light really means; and conse- 





* With 026 per cent. of carbon dioxide, to the extent of 5:7 per cent.; with o'6e per 
cent., to20 per cent.; with 1'26 per cent., to 100 per cent., or no light. 





quently our streets and houses are better lighted, and there- 
fore we now have the enormous increase of high-power public 
gas-lamps. 

The subjects of the regulation of supply and pressure were 
next considered. There wasone point, the author remarked,which 
was not sufficiently appreciated, and that was the apparent in- 
capability of gas companies to supply gas at equal pressure all 
over their district, much less to keep the pressure constant at any 
point. The Gas Acts were a useful piece of legislation ; but they 
required a supplemental Board of Trade Order to enforce 
supply at constant pressure. Under the Electric Lighting Acts, 
electricity must be supplied with a maximum variation of 2 per 
cent, either way. The author said he had been unable to find 
any information as to the alteration in luminosity due to this 
2 per cent. variation in glow lamps of different power; nor had 
he been able to discover much about the effect of varying 
pressures on gas-burners, except the test made by Dr. Wallace 
in 1880, which showed that, at the time of greatest load, the 
ordinary small consumer, with no patent regulator, had 15 per 
cent. less light, and paid 100 per cent. more for it. He recently 
recorded a difference of nearly 100 per cent. in the pressure in 
Westminster in one hour’s time; and in the City a variation of 
24-10ths to 30-10ths in half-an-hour. He admitted that regula- 
tors are largely used ; but he thought it was not fair that they 
should have to be provided by the consumers; and, so far as 
he had found, these appliances were not perfect. As to the 
quality of the two illuminants, gas only could, and did, vary, 
notwithstanding inspection. This was another point in favour 
of electricity, which could only be of one quality. 

The last subject to be discussed was measurement. The 
author quoted the well-worn phrase to “lie like a gas-meter,” 
which, he said, was unhappily borne out by facts. He had 
occasion recently to examine the tests of 400 gas-meters of all 
sizes, taken as they came in for testing or repairs; and he found 
the greatest errors were 16°63 per cent. fast, and ro per cent. 
slow—the total against the consumer averaging o’5 per cent. 
Electricity meters were comparatively new inventions, and were 
by no means perfect. As aninstance of the way in which the 
electric supply companies appreciate this matter, the author 
mentioned that one of the largest companies in London 
never leave a meter on a consumer’s premises longer than 
18 months without replacing it with a newly-tested one; 
while all meters, as they come in for testing, are entirely 
taken to pieces and cleaned before being re-tested and 
again sent out. He thought if gas companies did the 
same, less trouble would be heard of. The Board of Trade had, 
up to now, refused to accept any type of electricity meter as 
exactly complying with their requirements; and if an ancient 
gentleman were to be seen wandering about the world with a 
lantern in his hand, we should at once be able to “spot” him 
as a Board of Trade philosopher following the example of 
Diogenes, and searching hopelessly for an honest meter, whether 
gas or electric. : 

In conclusion, the author expressed the opinion that electricity 
has a great and near future in providing the best form of 
illuminating agent; while gas will always be of great service 
for heating, cooking, and motive power. In fact, he thought 
that at no very distant date we might find gas companies sup- 
plying non-illuminating gas only, for heating and cooking, which 
would to a great extent do away with the yellow of a London 
fog; and the gas, if supplied, as it probably could be, at 4d. per 
1000 cubic feet, could be burnt under the boilers of the electric 
supply companies, and produce cheap electric light and power. 


ails 
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Mr, Charles P. Crookenden, son of Mr. Isaac A. Crookenden, 
Secretary of the East London Water Company, has just passed 
his final examination at the Institute of Chartered Accountants. 

Partnership Change.—Mr. Charles Webb, who has been asso- 
ciated for upwards of 25 years with the firm of Messrs. F. A. 
Helps and Son, stockbrokers, of Cornhill, has been taken into 
partnership. 

Continental Union Gas Company.—The seat on the Board of 
this Company, and on that of the Union des Gaz, rendered 
vacant by the death of Mr. H. M‘Lauchlan Backler, has been 
filled by the appointment of Mr. R. Hesketh Jones, J.P., whose 
election as a Director of the Oriental Gas Company we recently 
announced. 

Marriage of Miss M. Tinney.—At St. Thomas’s Church, Win- 
chester, on the roth inst., the Rev. Walter Baker, D.D., of St. 
Paul’s, Cincinnati (Ohio), was united in matrimony to Margaret, 
younger daughter of the late Mr. W. Upton Tinney, for many 
years Engineer and Manager of the Winchester Water and Gas 
Company. 

The Automatic Conveyance of Material in Gas-Works.—We have 
received from Mr. Gilbert Little, Managing-Director of the New 
Conveyor Company, Limited, two well-executed bird’s-eye views 
of works, in which the application of the Company’s system of 
automatically conveying material is effectively represented. One 
view is of an automatic gas-works (prepared from a sketch made 
by Mr. Maurice Graham, Engineer of the Automatic Coal-Gas 
Retort Company, Limited), fitted with Mr. Little’s conveyors 
and elevators; and the other shows his coal-handling and 
smokeless stoking system. The engravings are framed in oak, 
and make agood pair of pictures. 





— a ae ee 


=e ff on os 


es 








Jan. 17, 1893.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


103 





REGISTER OF PATENTS. 


Gas-Engines.—Higginson, J.,of Manchester. No. 520; Jan. 11, 1892. 

This invention relates to improvements in the action, construction, 
and arrangement of gas-engines; and it comprises: (1) An engine in 
which a single-acting open-ended cylinder, with a trunk piston, is used 
as the power cylinder. The piston receivesan impulse at every for- 
ward stroke—exhausting on every back stroke; the valve actions being 
performed, in the main, by a pair of moving pistons in a second 
cylinder, and the compression of the mixture occurring in the cylinder. 
(2) An engine of similar arrangement, but with the various ports and the 
second cylinder so devised that a compounding effect is produced, and 
the gases from the explosion cylinder pass at a certain period of the 
stroke to the second cylinder, and are there expanded to an extent suffi- 
cient to fully utilize the power of the explosion. 

In constructing an engine to carry into effect the first part of the in- 
vention, the patentee arranges an open-ended power cylinder with a 
trunk piston, which is caused to sweep the whole cylinder—leaving 
the minimum of mechanical clearance at the end of the piston-stroke. 
The closed end of the cylinder is connected by a large and short- port 
with a second cylinder. In the second cylinder, there are two pistons 
coupled together, with a space between them equal to the space 
required for compression; and these pistons are driven by a piston- 
rod and crosshead from a crank, set at about right angles to the main 
crank—the piston-rod passing through a cylinder cover set in front of 
the second cylinder. The front part of the second cylinder is used as 
a compression-pump for gas and air. The charge is admitted by a 
suitable gas and air inlet valve, and discharged from the pump to the 
space between the pistons, at the required time, through an automatic 
lift-valve opening into the space between the pistons, and uncovered by 
one of the pistons as the stroke proceeds. When thespace between the 
moving pistons is filled with explosive mixture under compression, the 
return movement opens this space to the large port; and the mixture 
is then fired. The explosion pressure acts on the motor piston, and 
propels it outward; and the opening of the port is so proportioned, 
that the explosion space is open to the power cylinder during the 
whole forward stroke; while at the end of the forward stroke, the 
cylinder exhausts down to atmospheric pressure by a port in the motor 
cylinder. The two pistons then move so that the space between them 
closes to the power cylinder, and the back piston opens the large port 
to an exhaust-port ; and it is through this port that the contents of the 
power cylinder are discharged into the atmosphere on the return stroke. 
The side cylinder, with the two pistons and the lift-valves indicated, 
serves as a compressing-pump and moveable explosion space; while 
the back piston serves the purpose of an exhaust-valve. 

Inan engine constructed in accordance with the second part of the 
invention, two cylinders are arranged as explained above; but the 
back end of the second cylinder is used for compressing and charging 
the pump, and the front end for expanding from the main cylinder by 
compounding. The space between the two pistons is used for explosion 
and compression space, as already described. 


Gas-Engine Bags.—Barker, T. B., and Rollason, E., of Birmingham. 
No. 1879 ; Feb. 1, 1892. 

This invention relates to gas-engine gas-bags, and the valve and 
other details appertaining to such bags; the object being to produce 
an apparatus which shall also act as an anti-fluctuator. 

A novel type of valve particularly applicable to gas-bags of all kinds, 
consists of a close coiled spiral spring attached at one end to the pipe 
supplying gas within the bag, and closed at the end projecting within 
it. When the spring is straightened out, the gas from the pipe fills 
the hollow within the spring ; but it is practically prevented from 
passing between the wires because of their close contact. One end 
(the free end) of the spring is attached to the flexible side of the bag, so 
that, when the side is distended by the gas pressure within, the spiral 
spring is bent over from its naturally straight position ; and this bend- 
ing over opens the coils so that gas can escape between the wires, and 


so the supply is allowed free access to the bag. Whenever the engine * 


takes its charge, the pressure within the bag is reduced, and the dis- 
tended side of the bag collapses and flattens, and so permits the spring 
to straighten and close up the coils—thus preventing the access of gas 
to the bag, and preventing the fluctuation of pressure within the gas- 
supply pipes. Thecoils, although practically closed, are not absolutely 
gas-tight ; so that gas slowly passes through, and slowly distends the 
flexible sides again when the suction stroke of the engine ceases. The 
gas-discharge area into the bag is gently increased with the distension 
of the flexible sides, so that when fully extended, the discharge area is 
at its maximum. At the same time, should the engine suction continue 
to take away gas faster than it can be supplied to the bag, the 
flexible sides will become concave and bend the spring-valve from the 
straight position in a reverse direction, and so the gas will continue to 
flow into the bag. 

Another part of the invention relates to the construction and 
arrangement of the gas-bag casing, and to the mode of attaching the 
flexible side to the metal casing. The essential feature of the invention, 
however, lies in the spring-valve and the numerous small openings 
between the coils, which (according to the patentees) are found to have 
a “most remarkable effect in preventing fluctuations of pressure in the 
gas-pipes.”’ 


Prevention of Freezing in Cups or Lutes of Gasholders.—Livesey, 
G. T., of Old Kent Road, S.E. No. 1909; Feb. 1, 1892. 

The proposal of the inventor is to keep an ordinary Bunsen or other 
gas-flame burning, at such intervals as may be necessary, beneath the 
surface of the water in the cup of a gasholder, thereby imparting 
sufficient heat to, and at the same time causing a gentle circulation of 
the water in the apparatus. 

As shown, the apparatus consists of an oval or other shaped vessel 
A, about 5 inches by 3 inches (more or less); its depth being rather 
more than that of the cup of the holder, into which it is placed ver- 
tically, so as to project above the water-line, and so prevent the water 
entering. It is closed at the bottom; and the top is provided witha 


moveable cover B, for excluding rain and snow; but perforated or 





open at its ends, to admit air to the burner. A little above the bottom 
of the vessel, and on one side of it, is an orifice into which is inserted 
(from the outside of the vessel) a tube C, preferably of copper, and 
about 14 inches in diameter. The tube is placed at such an angle that, 






































in a length of (say) 5 or 6 feet, or even longer, its end farthest from 
the vessel will riseabove the surface of thewaterinthecup. This tube is 
encircled by another tube or jacket D, of sufficient diameter to allow of an 
annular space E between the two. One end of D, although close to, is 
not in contact with, the vessel A; while the end farthest from the 
vessel is slightly below the water-level in the cup. Into the end of the 
inner tube fixed near the bottom of A, is inserted a Bunsen or other 
burner F, the flame and products of combustion from which ascend 
the inner tube, which thus becomes heated; while the water enters 
that end of D nearest the vessel, and, flowing over and around the 
inner heated tube, makes its exit from D at or slightly below the water- 
line. The use of the vertical vessel is to afford access to the burner, 
which is supplied with gas by flexible gas-tubing G, or by any other 
convenient method. 

By placing a number of these contrivances at equal distances apart 
in the cups of gasholders, and pointing the tubes in the same direction, 
the water in the cups will be warmed, and kept in gentle circulation, 
so as to prevent freezing. 


Self-Starting Apparatus for Gas-Engines.—Atkinson, 
Hampstead, N.W. No. 2181; Feb. 4, 1892. 

For the purposes of this invention, an external chamber is placed 
distinct from the cylinder of the gas-engine, but in communication 
with its working end, by means of a pipe or passage fitted with 
a valve—the “starting-valve."’ The chamber has an inlet-passage 
and self-acting valve, which will close against any material pressure in 
the chamber, and through which air, gas, oran explosive mixture of gas 
and air may be pumped or otherwise induced to flow, until the 
chamber is more or less completely filled with an explosive charge, 
preferably at a pressure of (say) 40 to 60 Ibs. above atmospheric 
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pressure. Ifthe engine is placed with its crank just past the ordi- 
nary ignition-point (commencing a working stroke), and the starting- 
valve opened, some of the compressed charge from the chamber 
rushes into the cylinder, some of it comes into contact with the igniting 
arrangements, and the charge both in the cylinder and also in the 
chamber is ignited, causing a working stroke sufficient to give several 
complete revolutions, during which the engine draws in its own 
charge in the ordinary manner and continues working. 

The chamber A is a vessel of cast iron, about as large in contents as 
the volume of a working stroke of the engine it is intended to start, 
and placed as near as may be convenient to the engine. A small 
pump B is bolted on to the side of A, arranged to be driven by hand 
as shown. The pump delivers into A, and has its suction controlled 
by a cock E, which may be readily shifted todraw air from the 
atmosphere, or gas froma gas-main. C is an outlet communicating 
with the cylinder of the engine, and under control of the starting- 
valve. D is a drain-cock, which may also be used for driving out any 
residuum left in from a previous operation. 

The operation of the apparatus is as follows: The engine is placed 
so that the crank is just past the dead centre, commencing a working 
stroke. The drain-cock D is opened ; and the pump B is worked so 
as to keep the cock E in the position in which air only will be pumped 
into the chamber A. Any residuum remaining in A will thus be more 
or less completely removed. The drain-cock D, being now shut, 
several pumpsfull of air (say, 30) will be pumped in; and the position 
of the handle of the cock E will be changed, so as to pump gas, and pump 
in (say) five pumpsfull of gas. Continuing pumping inalternately air and 
gas in this manner, the chamber A becomes charged with an explosive 
mixture of gas and air, at a pressure found by experience to be suffi- 
cient for the purpose. The gas admission-cock on the engine being 
now opened and adjusted, and all being ready, the starting-valve is 
opened fully and promptly, allowing some of the explosive charge in 
the chamber A to rush into the cylinder. It is here ignited, as also is 
the rest of the charge, through the communicating-pipe. A powerful 
working stroke results; and thereupon the starting-valve is shut, and 
the engine having a considerable amount of energy stored up in the 
fly-wheel, it continues to run until it obtains ignitions in the ordinary 
manner, and so drives itself. 
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Manufacture of Illuminating Water Gas.—Springer, T. G., of 
Victoria Street, Westminster. No. 17,978; Oct. 8, 1892. 


The patentee proposes to employ a cupola of any well-known form, 
wherein a body of fuel is brought to a state of incandescence, for 
making water gas. The products of combustion formed during the 
blasting of the fuel are passed through, and burnt with, air in a fixing- 
chamber, containing refractory material, for the purpose of heating 
the same; and these waste products, which, after heating the fixing- 
chamber, are usually lost, it is now proposed to further utilize, by 
passing them through the furnace of the steam-boiler, wherein the 
steam used for the manufacture of the water gas is produced, so as to 
. Save a portion of the coal and coke now necessary for raising steam. 
The arrangements provided for thus utilizing the products passing from 
the fixing-chamber, incidentally provide for the utilization, for raising 
steam, of the portion of illuminating gas remaining in the cupola at 
the time of the reversal of the apparatus in order to get upa fresh heat, 
which portion of illuminating gas has hitherto escaped through the 
purge-valve into the atmosphere. 

Another point wherein the inventor proposes to effect economy in 
the manufacture of the illuminating gas, is in the vaporization of the 
liquid hydrocarbon. According to his method, the manufactured gas 
passes from the fixing-chamber of the cupola through avessel, wherein 
are the pipes leading the hydrocarbon oil to the chamber, where it 
meets the water gas. The oil is under pressure in these pipes; and 
in this condition, it is subjected to, and to a large extent takes up, the 
heat of the manufactured gas coming direct from the fixing-chamber. 
When the oil thus heated leaves the confined space in the pipes, the 
tendency is for it to immediately vaporize, and, in a state of vapour, to 
be readily taken up by the water gas. 














Fig 1 


Fig. 1 is a side elevation (partly in section) of the plant; and figs. 
2, 3, and 4 are end, plan, and side views of the furnace fire-bars, with 
means for operating them from the outside. 

A is the cupola, with a furnace A! below, and a fixing-chamber A? 
above. This chamber contains refractory material, as usual, which is 
raised to a high heat by blasting with air the products of combustion 
generated, while the fuel in the furnace is being brought into a state 
of incandescence in the ordinary manner. The products of combus- 
tion which are generated during the blasting are conducted by the 
pipe B to the furnace of a steam-boiler (not shown in the drawing), 
and there used to raise the steam, which is later passed through the 
incandescent mass of fuel to produce the water gas. This steam is, 
as a rule, admitted to the cupola above the incandescent fuel, through 
which it is forced by the boiler pressure ; but for reasons connected 
with the cooling of the fire-bars, the passage of the steam in the 
opposite direction through the fuel is sometimes preferred. In either 
case, the fixing-chamber is cut off from the furnace as soon as the 
blasting of the fuel is finished for the time being. C is the hydrogen- 
pipe, communicating with the ashpit at its lower end, and having com- 
munication, by the pipe C', with the space D between the furnace and 
the fixing-chamber of the cupola. ‘Thus, water gas can be admitted 
to the hydrogen-pipe C from either above or below the incandescent 
fuel, as may be most convenient. Valves are provided for closing the 

ipes; and from the valve-box above the valves, a pipe leads to the 
interior of the retort F, where the water gas meets, and combines with, 
the oil vapour, before passing to the fixing-chamber A? in the upper part 
of the cupola. 

It will be noticed that the gas and water vapour is first admitted to 
the fixing-chamber at its summit, and passes downward in a direction 
opposite to that of the products of combustion generated during the 
blasting. The reason for this is, that the heat of the fixing-chamber is 








greatest at the bottom near the surface; and it is desirable to subject 

the gas to be fixed, first to the lesser heat, and then to the greater. 
The oil to be vaporized passes from its source of supply through 

pipes or coils, situated in the course of the manufactured gas, issuing 


“in a heated state from the fixing-chamber Az. 


E is the pipe by which the manufactured gas leaves the cupola. 
This pipe dips into a box containing a water seal (to prevent back pres- 
sure), and provided with ascrew-valve. From the box, the manufac- 
tured gas flows, by the pipe shown in dotted lines, to the outer casing of 
the vessel or retort F ; and thence, by pipe, it enters first the casing G, 
and then the casing G!, before going on to the condensers, scrub- 
bers, and holder. 

The oil under pressure, from a supply-pump or its equivalent, passes 
into pipes arranged within the casings G Gt, where it takes up 
some of the heat of the manufactured gas. The oil-pipe is continued 
all up the gas-pipe, conducting the oil in the direction of the arrows, 
still exposed to the heat of the manufactured gas, to a coil arranged in 
the outer casing of the retort F. The oil will, by this time, have taken 
up a greatdeal of heat from the manufactured gas; but, owing to the 
pressure in the pipes, it will not have become vaporized. When, how- 
ever, the heated oil issues into the interior of the retort F, to meet the 
water gas issuing from the hydrogen pipe, and is no longer subjected 
to the compression within the pipes, it flies into vapour, which com- 
bines with the water gas, and is carried into the fixing-chamber A?. 

The waste heat of the manufactured gas will, the patentee claims, 
in general be sufficient to effect the vaporization of the oil as described. 
If, however, additional heat is needed, the oil goes on by a branch-pipe 
to a separately heated retort (not shown), whence a higher degree of 
heat is derived, sufficient to vaporize the entire volume of the oil, before 
it is allowed to meet the water gas in a retort or chamber having a 
low pressure ascompared withthe oil-pipes. The object of the patentee 
in subjecting the hydrocarbon oil to pressure while it is being 
heated is to avoid vaporizing the lighter gravities of oil before 
the heavier ones are in a condition to vaporize; for the nature of the 
oils used in gas making, it is pointed out, is very unequal—containing 
many specific gravities, which, if not controlled, would vaporize 
unequally, and cause undue deposit in the oil-pipes. 

As soon as the incandescent fuel cools to such an extent that it will 
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not properly convert the steam into water gas, it is re-blasted, with or 
without additional fuel; and the products of combustion are used ot 
raise steam, as before explained. The residue of illuminating gas 
which remains in the cupola at the moment of the reversal of the 
apparatus—that is to say, when the blasting recommences—is driven 
through the pipe B to the furnace of the steam-boiler, and there con- 
sumed, to assist in the raising of steam. 

To avoid waste of heat in the furnace of the cupola from the open- 
ing of the furnace-door, provision is made for cutting out and removing 
the clinker from the fire-bars from the outside, without opening the 
furnace or ashpit doors. This is attained by employing grate-bars 
arranged as shown in figs. 2, 3, and 4. These bars, which support 
the fuel in the furnace of the cupola, are made in the form of a cross 
within the furnace, and are hollow. The open ends of the bars, on 
one side, project through the wall of the furnace; and into these open 
ends are inserted pipes, which inject water into the bars, so as to keep 
them from getting too hot. To rock the bars, in order to break up the 
clinker in the furnace, there are crank-arms on the projecting ends, 
with the alternate cranks connected to link-rods. L is a pivoted lever, 
connected to the piston-rod of a steam-cylinder J. One arm of the 
lever is linked to one series of arms of the grate-bars; while the other 
arm is linked to the alternate series. When steam is admitted behind 
the piston of the cylinder, the lever is rocked by the movement of the 
piston-rod ; and the grate-bars (alternately in different directions) are 
all rotated a quarter turn, thereby cutting out the clinker. The admis- 
sion of steam in front of the piston works the bars in the opposite 
direction. 

To remove the clinker, which falls from the bars without opening 
the ashpit doors, there is a shoot M (fig. 1), which catches the clinker 
and ashes, and directs them into the pit N (where there is a water seal), 
from which the clinker can be raked from time to time, as required. 
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CORRESPONDENCE. 


[We are not responsible for opinions expressed by correspondents.] 


Purification. 

Sir,—It is a matter of regret that Mr. Stenhouse should have rather 
inisinterpreted the points in my former letter. 

Firstly. I discussed the question, which was raised by your corre- 
spondents, whether the active material in the lime-boxes is a sulphide 
of calcium or a product of its oxidation. Secondly, If the former, 
which sulphide of calcium is active and which are inactive ; and here- 
in I incidentally pointed out that an inactive sulphide becomes active 
on exposure—not by reason of its oxidation, but by elimination of the 
excess of sulphuretted hydrogen. Thirdly. I raised a question (which 
I distinctly stated in my former letter not to have been under previous 
discussion) as to the amount of moisture in the lime. If Mr. Stenhouse 
will kindly reperuse my former letter, he will find that I did not use 
the phrase ‘‘ dry box,” and did not contemplate about the ‘negative 
properties of perfectly dry calcium sulphide,” especially after that I 
stated my belief that the chemical reaction as usually expressed 
in text-books (CaS + CS2 = CaCS;) does not take place. 

Since an insufficiency of moisture is certainly, and an excess is 
probably disadvantageous, the exact proportion of water to be added 
in slaking is a matter of importance. It is to this point that I wished 
to call attention, and not to that of the presence or absence of water. 
The further investigations alluded to by Mr. Stenhouse were published 
in se? hale Vol. XLVI., No. 1174. During the last seven years, I 
have been engaged upon other work. 

Oxford, Fan. 11, 2 V. H. Vetey. 


<> 


Tar Pavement, 

Sir,—In reply to Mr. T. D. Hall's letter in the JournaL for Oct. 18 
last, referring to the tar-paved floors in the coal-stores at these works, 
I wish to say that, considering the constant unloading and shovelling 
upon them during the past eight or nine years, they have stood very 
well indeed ; in fact, I should not think of using anything else in our 
coal and oxide sheds and yards. There are in the city of Adelaide 
and its suburbs from 50 to 60 miles of footpaths covered with tar pave- 
ment; and the majority of the tram-lines of the city and suburban 
tramway companies are top-dvessed with tar and crushed stone annually. 
By far the greater portion of our tar (200,000 gallons per annum) is 
sold for tar pavement, which, when properly prepared and laid down, 
is not affected even by our semi-tropical summer heat. It is cheap, 
durable, clean, and easily repaired after being opened for main-laying 
or other purposes; and I am surprised that it is not more generally 
used in Great Britain. W. Ray 

Gas-Works, Brompton, Adelaide, South Australia, i : 

Dec. 1, 1892. 











LEGAL INTELLIGENCE. 
HIGH COURT OF JUSTICE—CHANCERY DIVISION. 


Friday, Jan. 13. 


(Before Mr. Fustice Cutty.) 
The Attorney-General, at the Relation of the Ystradyfodwg Local Board, vy. 
Ystrad Gas and Water Company. 


This was a motion for an injunction to restrain the defendants from 
supplying tothe district of Ystradyfodwg, in the County of Glamorgan, 
or the inhabitants of the district any water which was impure or 
unwholesome or otherwise unfit for domestic use. 


Mr. Byrne, Q.C., and Mr. E. Forp appeared for the plaintiffs ; 
Mr. Levett, Q.C., and Mr. VERNoN Smitu, for the defendants. 

Mr. Byrne said that, under an Act of Parliament passed in 1890, 
it was provided, by section 15, that the defendant Company, before 
exercising any of the powers conferred by the Act, should, at their own 
expense, and to the satisfaction of the Earl of Dunraven and the lessees 
of the colliery, maintain upon the lands of the Earl pipes sufficient to 
carry away all pit water, soas to prevent it entering into the reservoir. 
The Water-Works Clauses Act of 1847 required that a supply of 
‘pure and wholesome ”’ water should be given ; but this the plaintiffs 
alleged was impossible owing to the supply being taken at a point too 
low down the river. 

Justice Cutty: You say they are now supplying you with polluted 
water from the river. 
Mr. Byrne: Yes. 

would be pure. 

Justice CuitTy : Have they power to take it higher up ? 

Mr. ByrNE: Yes; sections 11 and 13 of the Act of 1890 authorize 
them to acquire additional land. 

Mr. LEvVETT said it would cost £3000 to take the supply higher up; 
and if the plaintiffs would hand over this sum, the defendant Company 
would have no objection to take the supply higher up. His evidence 
went to show that the water now supplied was perfectly pure. Analy- 
ses had been made ; and they all bore out this statement. 

A large body of evidence, of a somewhat conflicting nature, was then 
read. At its conclusion, 

_ Justice CuiTTy said it was not the practice of the Court to grant an 
interlocutory injunction when there was a conflict as to the facts. 

Mr. Byrne said he understood the action had been transferred to 
Mr. Justice Romer for trial. Perhaps his Lordship would give them 
leave to apply to advance the hearing. 

Justice Cuitty: Certainly. There would be no order on the 
motion, except that the costs be costs in the action. 

_ Mr. Levett wished to say that a sample of water had been taken 
since the colliery was reopened ; and the analysis proved that it was 
first-class water for drinking purposes. 

Justice Cutty observed that it was somewhat strange that the 
plaintiffs, upon whom was the onus of proof, had not taken any 
samples. 


We say if they took the water from higher up, it 





MISCELLANEOUS NEWS. 


METROPOLIS GAS SUPPLY. 


The Quality of the Gas in the Past Quarter 
The following is an abstract of the report of the Chief Gas Examiner 
for the Metropolis (Dr. A. W. Williamson, F.R.S.) as to the quality 
of the gas supplied by The Gaslight and Coke, the Commercial, 
and the South Metropolitan Companies, during the quarter ending the 
31st ult. :— 
I. With respect to Illuminating Power.—The average illuminating 


power, in standard sperm candles, at each of the testing-stations, was 
as follows :— 


The Gaslight and Coke Company— 


Fenchurch Street, E.C. 16°5 
Kinghorn Street, E.C. . ee he Pa 16°4 
Sumene Dame ee sk! we Ce te he 16°4 
POGUEOMGMONOP Ws «ce St ele 6 eee 16°4 
SIRE OE et ea Sh Te SO le Me oe ea 
Carlyle Square, Chelsea,S.W. . . . . «© « © « I16°% 
Camden Street, N.W. . avieie @ae le “acne bh aelek ee 
COCENG CAMRCEIEAWEs ) se eerie! ee “ere se! eae 
oe ee a oe er ee ee, 
eS) nr ee a 
Speme Gardens, SW... «+ «e's « «, ¢ « 169 
Grove Gardens, St. John's Wood, N.W. we ea ie ee 
iO PRE ENe oe 6 6. G6 ak 628, 6 ak ene Bee 
po” SS 
een eee We ss kl Ss ee tt eS SES 
Commercial Gas Company— 
RRMURIP QNDE sk. ed 4 eo, om oe eo eee Oe 
Wetslose Square, tll tl thle el ll CU 
South Metropolitan Gas Company— 
PANICLE Bar i ''6 656) ogi bk exe Cowen woe @ 26 
Bedford Road, S.W. 4 -@ *epriames em (aces eet 3S 
A ee) a 
Reena ROG cee. 6 «6 ee eye « «ce S08 
EGRMNE NOIR Ss sg te ws ee ee we eS 
Burrage Road, S.E. ees Shue see eee 


It will be seen, from these results, that the average illuminating power 
at all the testing-stations has been higher than the parliamentary 
standard. The minimum illuminating power of the gas at the Miilbank 
Street, Ladbroke Grove, Carlyle Square, Graham Road, Kingsland 
Road, Spring Gardens, Lambeth Road, and George Street stations of 
The Gaslight and Coke Company, and the Bedford Road and 
Lewisham Road stations of the South Metropolitan Gas Company, 
did not fall below the requirements as regards brilliancy. At all the 
other stations, deficiencies in the lighting power were returned during 
the quarter by the official gas examiners. 

Il. As regards Purity—Slight traces of sulphuretted hydrogen in 
the gas tested at Fenchurch Street and Kinghorn Street were returned 
by the official gas examiners. At all the other stations, it was not 

resent on any occasion. ‘The average amount of sulphur in other 
orms than this was considerably less at all the stations than the 
quantity allowed. With one exception, the maximum amount of 
sulphur present in the gas was less than the limit. Ammonia has been 
generally present in the gas more or less frequently during the 
quarter, but only in slight quantities. With the exception of two occa- 
sions, on which excesses were reported at the Blackfriars Road station 
of the South Metropolitan Gas Company, the maximum was less than 
the quantity permitted. 
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THE FATAL EXPLOSION AT THE BRADFORD GAS-WORKS. 


Close of the Inquest on Milner—An Open Verdict. 

On Monday last week, the inquiry into the circumstances attending 
the death of Joseph Milner, aged 65, a foreman employed at the Valley 
Road Gas-Works of the Bradford Corporation, which resulted from 
injuries received in the explosion at those works on the 3rd ult., was 
resumed at the Town Hall, before Mr. J. G. Hutcuinson, the Borough 
Coroner, who had the assistance of Mr. J. Waugh as an expert. The 
previous proceedings were reported in the last volume of the JouRNAL 
(pp. 1046, 1088). 

The Town CLERK (Mr. W. T. M‘Gowen) represented the Corpora- 
tion; Mr. J. W. CRAVEN appeared for the relatives of Milner, and for 
the Gas Workers’ Union; and Mr. A. NEILL watched the proceedings 
on behalf of the Employers’ Liability Assurance Corporation, Limited. 

At the re-opening of the inquiry, 

Mr. CRAVEN stated that two witnesses—Birkhill and Brook—had 
been induced to appear on the previous occasion, on the guarantee of 
the Town Clerk that they should not suffer in any way in consequence 
of what they might say. On the very first day after they had given 
their evidence, they were punished for it; and the effect of this was 
that he could not now obtain from the works a number of witnesses 
necessary to his case. 

The Coroner expressed the hope that so serious a statement was not 
being made without something to substantiate it, as it was really very 
extraordinary. : 

The Town CLeErk said he denied that anything of the kind had been 
done. Instead of being badly treated, these men had been well looked 
after. When the explosion took place, there were 60 or 80 men thrown 
out of work. The Corporation wished to avoid the disagreeable task 
of dismissing them all; and, as there was no work for them as stokers, 
they were employed otherwise at 22s. a week, and had been kept at the 
work ever since—not because they could or could not give evidence, 
but because it was considered a generous thing to do to them, as they 
would otherwise be out of employment altogether. He submitted 
that the Corporation had treated the stokers with the greatest possible 
consideration. 
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Mr. CRAVEN said his instructions were quite to the contrary. The 
men whom he needed as his witnesses were so afraid of bad treatment 
that they would not even give him their names. 

The Town Ccerk protested against the good name of the Corporation 
being assailed by persons who could not even give names. 

The Coroner: Mr. Craven, I will not hear anything further until 
you get the names of those people. Give me the names, and I will 
issue summonses at once. 

Mr. CRAVEN said he would obtain the names in the course of the day. 

The Coroner said he must have them at once. 

Mr. Craven: Well, Sir, may I go with your officer to the works, 
and point out the men? I have personally seen 18 of the men to 
whom I refer; and they confirm the statement I am instructed to make. 
But they will not come, because they are afraid. 

The following additional evidence was then given :— 

Thomas Womack said he was a coke-trailer employed at the Valley 
Road Gas-Works; and at present he was an in-patient at the Bradford 
Infirmary, under treatment for injuries received from the explosion 
which occurred at these works on the 3rd of December. On that day, 
at about a quarter past twelve, he was engaged in slaking some coke 
outside the retort-house, prior to throwing it upon the heap, when the 
explosion took place. There was a rumbling noise between the con- 
densers ; and he was blown into the air. He could not give any idea 
as to how light had reached the gas. He did not think there was any 
ignition caused by the glowing coke in his carriage. 

By the Town CLERK: Before the coke was thrown upon the heap, 
it was thoroughly slaked. It was the duty of the coke-trailers to see 
that this was done. He would be between 12 and 15 yards from the 
place where the coke was being piled. The ys occurred at No. 3 
retort-house, about twenty yards from where he was. 

By a Juror: He had been employed at the works for four winter 
seasons, and had not made, or heard of, any complaint of danger. 

Mr. CRAVEN, who had been absent from the Court, now returned, 
and said his instructions to represent the relatives of the deceased had 
been received from Abraham Milner, John Milner,and Henry Milner. 
Abraham Milner was then present; and as he was with him (Mr. 
Craven) when he saw the men to whom he had referred, he wished 
that he might go with him to the gas-works to point out the men. 
There were 18 of them; and, if the Coroner chose, he would now give 
him their names. 

The Coroner said Mr. Craven had better take the course previously 
suggested by him, of going to the works and finding the men. 

Mr. Craven then left with Milner and a police cfficer in search of 
his witnesses. 

Mr. W. Wood, Chief Gas Engineer to the Corporation, was recalled, 
and stated that at the Valley Road works the store for coke had been 
in the same place, and used in the same way, for 14 years as on the 
day of the explosion, without any explosion having taken place, or any 
danger whatever being apparent. Since the adjournment, the ventilat- 
ing pipe from the tar-well to the roof of the coal-shed had been 
examined by Mr. Waugh and himself. There was alittle accumulation 
in it; and when they struck it with a hammer, a quantity of loose rust 
and dirt was brought down to the elbow. But there was plenty of 
room for ventilation. 

A Juror: Supposing the manholes had not been cemented up, would 
they not have been blown up, and the explosion thus averted ? 

Witness : No; in my opinion it would have facilitated the explosion. 

The Town CLERK: Would that be in consequence of the burning 
masses of coke coming into contact with the gas ? 

Witness : Yes. 

Mr. ¥. Waugh stated that he had had considerable experience in 
connection with gas-works. On Monday, the 5th of December, he 
was called in by the Coroner; and he inspected the gas-works in the 
Valley Road, with the view of reporting to him as to the cause of the 
explosion. He now presented his report, which was accompanied by 

plan of the works, showing the positions of the tar-tanks, scrubbers, 
condensers, retort-houses, &c. ; and by sectional elevations and a plan 
of the tanks, showing the connection of the five ventilating-pipes with 
the one outlet-pipe. The report was as follows :— 

The tar-tanks were constructed of brickwork below the ground; the yard 
level above being utilized, as regards plant, with the three sets of con- 
densers and scrubbers, and the storeage of coke from the three retort- 
houses. The explosion occurred on Saturday, the 3rd of December, about 
noon; the temperature at that time, and for some 24 hours previous, being 
freezing or below. Just prior to the explosion, all was reported in satis- 
factory working order. The tar-tanks were in two sections—one much 
larger than the other, and divided by walls. Thetar from the three retort- 
houses on the left, and the scrubbers, &c., on the right, all drained into the 
tanks through sealing-vessels. 

The tanks are capable of holding about 800,000 gallons of tar and liquor ; 
but, at the time of the explosion, they only contained 200,000 gallons, or 
about one-fourth of the capacity of the tanks. It is in the space above that 
the explosive mixture would accumulate. The question as to how it got 
there is rather a difficult one to answer. There are onlytwo ways in which 
the gas inthe tanks can be accounted for. The first is the blowing out of 
a sealing-vessel; and the second—the more likely of the two—is the carry- 
ing of gas into the tanks by the tar. It is well known that tar will carry 
with it a certain proportion of gas—a mechanical admixture—and that on 
surface exposure the gas leaves the tar. Gas mixed with (say) nine to ten 
volumes of air forms a very explosive compound. 

There was an attempt to ventilate the tanks by a pipe 8 inches in 
diameter from the end of each tank; all the five pipes being connected to 
one 9 inches in diameter, which crossed the yard, passed under the coal- 
store, and had its outlet above the roof of the coal-store. This pipe was 
partly made-up in the horizontal by a deposit of salts; and, on breaking 
the pipe, the elbow was found to be very much contracted by an accu- 
mulation of salts at that point. 

Given, then, an accumulation of an explosive compound, ignition is 
required to account for the lifting of hundreds of tons into the air. That 
is not far to seek. Over the explosive, coke is stored; it is brought to the 
doors of the retort-houses in an incandescent state. Some unknown crack 
or crevice has permitted contact; and the result has followed. I am of 
opinion that the ignition was conveyed to the explosive iu the tanks from 
the door of retort-house No. 2 or No. 3. 

In conclusion I would recommend the placing of tar-tanks in such a 
position as to make it impossible for any gas arising therefrom to come in 
contact with red-hot coke, and that the tanks be better ventilated, with 
separate upcast shafts direct from each tank, and at both endsof every tank. 





The Town CLERK; With reference to what has been hinted at more 
than once, you have given your view as to two theories, either of which 
would account for what has happened. Is there any way in which the 
non-cleaning out of condensers or scrubbers can have brought this ex- 
plosion about ? 

Witness : I do not think it has had anything to do with it. I have 
naturally looked at the wrecks of the two condensers and scrubbers ; 
and I do not see the slightest ground for that. 

In answer to a JuROR, witness said the pressure of the gas in the 
tanks could not have been sufficient to lift anything. It was ignition 
that had caused the explosion. 

The Town CLerk: Then, without ignition, the question of what 
was in the pipes would not matter one way or the other ? 

Witness: No; it required the contact of flame with the explosive 
mixture. 

— In your opinion, the manhole lids would act as safety- 
valves ? 

Witness : They did formerly; but still, with the incandescent coke 
there, Mr. Wood is quite right in saying ignition would take place. 

The Coroner: Therefore it is advisable to have the manholes 
cemented down ? 

Witness : Yes; but there must be an outlet of sufficient area for any 
gas to be taken away when there was any chance of ignition. In this 
case, the five outlets from the tanks combined, as it were, in one out- 
let. There should be a distinct outlet for each tank, and at each end 
of the tank; and the outlet should be an upcast shaft, direct from the 
tank, of sufficient capacity to carry away the gas where there was 
possibility of ignition. 

The Town Cierk: Are you aware of the fact that many gas engi- 
neers object to ventilation of the tanks altogether ? 

Witness : I do not know of any. 

The Coroner: These tanks have been in use for twenty years. 

Witness : Well, the explosion may not come for a long time; but it 
might come at any time. The moment the necessary conditions were 
arrived at, it would come. 

At this point, there was a suspension of the inquiry, pending the 
return of Mr. Craven, who, it was understood, had gone to the gas- 
works for the unwilling witnesses. When he re-appeared, he said he 
had not brought the witnesses with him; and he was commencing to 
explain, when the Town Clerk protested against the procedure. After 
some discussion, Mr. Craven made a communication to the Coroner 
privately, against which course the Town Clerk also protested. The 
Coroner stated he would not have any nonsense whatever about the 
matter. If Mr. Craven would give him the names of the men con- 
cerned, he would issue summonses at once, and compel them to come. 
They had no right totalk of making conditions. One of the jury re- 
marked that he thought the men were frightened about their wages, 
for the sake of their wives and families. The Town Clerk said there 
was no ground whatever for such an imputation. After some further 
discussion on the topic, 

Abraham Milner, the youngest son of the deceased man, was recalled 
at the request of Mr. Craven. He said that at No.1 scrubber last 
year some of the boards were taken out, but none of the coal. 

The Town Crerk: You have had it in evidence that the scrubbers 
have nothing to do with the inquiry. 

Mr. CraveEN: That isa matter of opinion. 

Witness, continuing, said he knew nothing about scrubber No. 2; 
but he helped to clean out No. 3 last summer. The coke was taken out, 
and conveyed into the retort-house, and only part of it was put back. 
He had seen several of the sealing-vessels since the explosion. Some 
of them had a lot of dirt in them, and others were clean. The dirt in 
them appeared to be mixed with tar and salts. He did not know the 
purpose of these boxes. He examined a ventilating-pipe, and found 
that at one point of it there was a hard substance about 14 inches thick. 
He also took out of the wreckage, and examined, some 3-inch pipes, 
which were found completely blocked up with hard tar and salts. 

Mr. CRAVEN: Has there been any discussion in the works as to the 
probability of an explosion ? 

Witness ; For the last two years it has been all the talk of the works. 

Have you yourself said anything to any person in authority upon the 
question ?—I have spoken to men about the works. I can produce the 
men. 

The Coroner: Have you made any complaint to persons in autho- 
rity about the works ? 

Witness : No. 

Mr. CRAVEN: From your own knowledge, do you know any man 
who has ? 

Witness : Yes; John Hudson has complained to the Chairman of 
the Gas Committee, Alderman Priestman. 

The Coroner: Were you present ? 

Witness : No. 

The Town CLterk, interposing, said this was a totally irregular pro- 
ceeding; and he must protest against it. 

The Coroner said Mr. Craven’s duty was to get witnesses who 
would give evidence, and not merely say what somebody had said to 
somebody else. He must warn him that these irregularities could not 
be allowed to proceed. 

Mr. CRAVEN said he found himself surrounded by great difficulties, 
and could not get to the men whose evidence he required. He asked 
the Coroner to recognize the special difficulty of his task, and not to 
close the inquiry until he had had an opportunity of getting to the 
Court the men to whom he had referred. 

The Coroner stated that he had issued summonses to all the men 
alluded to; and these were returnable for three o'clock. 

An adjournment was then made for luncheon. Upon the resumption 
of the inquiry, the following additional evidence was given :— 

Fohn Hudson, a stoker, employed at the Valley Road, stated that, 
since the time when Mr. Swallow was in charge of the station, the 
various parts of the works had not been cleaned so well as previously. 
No. 1 scrubber had not been cleaned for four or five years; No. 2, cer- 
tainly not for two years ; and No. 3, either twelve months since or last 
summer. The beds of the condensers were lifted off last summer. 
Under Mr. Swallow’s management, the condensers and scrubbers were 
cleaned out every summer. 
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Mr. CrAvEN: Have you yourself personally spoken to anyone in 
authority in regard to the cleaning ? 

: Witness: Yes, I have; as nearly as I can tell, about 15 months 
since. 

The Coroner : To whom did you speak ? 

Witness: I spoke to Alderman Priestman, Mr. Wood, sen., Mr. 
Wood, jun., and several councillors or gentlemen of some kind. 

Who were present ?—Flather and John Clark, of Thornton Road; 
John Holland and another man from Birkshall; and Thomas Robson. 
We had had some grievance against Mr. Charles Wood about making 
the gas in the way we were doing. I said to Alderman Priestman 
that I had worked there close upon 26 years, and had never seen more 
stuff worked off in the retorts or a better heat obtained, and still we 
could not give satisfaction. I told him that the new scrubbers had 
been run by steam until they could not be run any longer, and they 
had been compelled to clean them out; that the scrubbers at the end 
of each retort-house had not been cleaned for about five years ; and 
that many thousands of feet of gas were burned away in the retorts 
through there not being a clear course for it to get away. Mr. Charles 
Wood then said that, in place of cleaning out the scrubbers and washers, 
they swilled them out with liquor. I asked Mr. Wood where we 
swilled it to; and Mr. Wood replied that we swilled it to the bottom. 
I said: ‘Yes, you will swill to the bottom until it gets to the top; 
and then there will be a spill.’ Alderman Priestman turned round, 
and, in our presence, said to Mr. Wood, sen., ‘‘I have heard that 
before; that will have to be altered.’’ We went away with the idea 
that this would be done; but neither No.1 nor No.2 has been cleaned 
out since. Many times complaint has been made to the Messrs. 
Wood about the matter, but not by me. Such complaints, however, 
have been made in my hearing. Hundreds of times I have heard 
complaints of danger made to foremen, to the deceased, and to Charles 
Stephenson. I have heard complaints made to Mr. Charles Wood as 
to the gas being burned in the retorts. 

Mr. CrAvEN: Are you one of the men who refused to give evidence 
without a guarantee? 

Witness : Yes. 

The Town Crerk: This is simply done for the purpose of creating 
prejudice. 

The Coroner: I do not believe for a moment that there is anything 
to fear. I do not think the Corporation would stand in the way of any 
of their officials coming here to give, fully and fearlessly, all the infor- 
mation they possess in regard to a matter of this kind. 

Mr. CRAVEN: I simply mention the matter because I understood you 
to say very distinctly this morning that you held me responsible for 
these statements. 

The Coroner: If you had the slightest reason to believe that such 
was the case, you could easily have set yourself right by applying to 
me for summonses.~ 

The Town CLERK: My friend's object is to get you and the jury to 
give additional weight to what these men say under the pretence of 
giving their evidence in fear and trepidation. 

A Juror: I think we have aright to know whether this man has 
been prejudiced or not. (To the witness:) Were you frightened tocome 
here and state the truth or not ? 

Witness : I was not frightened ; but many a score of them are. 

The Coroner: You do not fear the consequences ? 

Witness: Well, I have come to tell the truth. I do not know 
whether or not Mr. Wood will discharge me. 

A Juror: That is what we want to get at. 

The Coroner: Hesays heis not afraid. 

A Juror: I donot think so, Mr. Coroner; I think the man is afraid, 
and Mr. Craven dare not ask him. 

Witness: Two men came here and gave evidence before; and they 
have been punished in their work since then. 

The Town CLERK: That I emphatically deny. 

Mr. CrAvEN: Whoare the men ? 

Witness : Charles Birkhill and Charles Brook. 

The Town CierK: Both men are still working there, are they not ? 

Witness : Yes. 

Do you know of any ill-usage which they have suffered ?—Yes. 
They were both at the fires doing their work all right, and without 
complaint. They were brought here ; and a day or two afterwards, 
other men were put into their places, and this reduced their wages by 
13S. to 14s. 6d. per week. 

In answer to the CoronER, witness admitted that he was not present 
when this was done. 

A Juror: What is your opinion about the accident ? 

Witness : In my opinion, the explosion was caused by the gas forcing 
itself into the tar-tanks until they got full; and the carriages with the 
red-hot coke coming from the retort-house over the plates covering the 
inlets into the tar-tanks ignited the gas. 

The Town CLERK: Has any person said anything to you to prevent 
you coming here as a witness to tell all you know about the explosion ? 

Witness’: No, sir. 

Has it not been a grievance with you that the men who would have 
been employed through the summer, if the cleaning had been going on, 
have had nothing to do, or had to do something less remunerative ? 
—Not with me. The grievance is that, when we got the new grant, the 
men who had worked there twelve months were to have a week off. 
Men who had worked within a fortnight or three weeks of the time were 
stopped—Mr. Wood taking advantage of them to save the week. 

Are there not foremen on the works to see that the scrubbers are 
examined and cleaned every summer; and if they had not worked 
well, and there had been great pressure of gas, would not the gauges 
have shown it ?—Yes. 

Suppose none of the gauges indicated any extraordinary pressure, 
would you not come to the conclusion that the pressure was not there ? 
—Yes ; but the gauges did show it many times. 

If there had been undue pressure at the time of the explosion, it 
would have been shown by the gauges ?—Yes; I suppose so. 

Charles Birkhill said that on the Monday after the explosion he was 
instructed to clear away the débris,so as to connect. They found the 
pipe which used to convey the gas from one side of No. 2 house to the 
condensers. It was filled up with hard salts. 





Mr. CRAVEN said this was the man to whom he had referred ; but he 
did not wish to reopen unpleasant matters. The witness said he had 
suffered through giving his evidence, though the Town Clerk had given 
him a guarantee. The Town Clerk could examine him if he pleased. 

The Coroner: The question is not pertinent to the inquiry, unless 
it is as to his credibility. 

The Town CLERK: We utterly deny the imputation, that is all. As 
Alderman Priestman’s name has been mentioned, I should have liked 
to call him; but he is away. However, I dare say Alderman Priest- 
man’s reputation is good enough to take care of itself. (To Witness :) 
Are you afraid—are you under any intimidation ? 

Witness: No, Sir; I think they have done the worst to me they can do. 
Witness stated the nature of his grievance, which was that other men, 
who were less experienced, had been preferred before him, and that he 
had suffered to the extent of 16s. per week in his wages. This was 
the reason of the other men refusing to give evidence; they were 
afraid of being treated as he had been. He should have been about 
the tenth man in, to take his ordinary place; but the foreman brought 
something up against him which had occurred three months previously. 
All the men were reduced on the 14th of December ; but they should 
have taken their usual places on the following day. 

The Coroner: Before Dec. 14 you had been reduced by reason of 
there being no work for you; and what you complain of now is that 
you have not been bettered in your position after you gave your evi- 
dence. Since Dec. 14 you have been in the position which you then 
occupied ? 

Witness : Yes, Sir. 

The Town C.ierk: The gentleman who came to me did not say, 
“Will you give him more wages if he comes and gives evidence ?"’ 
He said, ‘‘ Will the man be worse off if he gives evidence?’ and I 
replied, ‘‘ Certainly not ;” and I do not think he is any worse off. 

The Coroner (to witness): The plain fact is that you have a grie- 
vance because you thought that, if you came here and gave evidence, . 
you ought to have been put in a better position ? 

Witness : In my old position. 

Samuel Langley, another stoker, having given evidence, 

Harry Reeman said he had been employed by the Bradford Corpora- 
tion for 19 years, and was working for them at the present time. The 
scrubbers of No. 1 and 2 houses had not been properly cleaned for five 
years. Hehad made complaints to the deceased man that they wanted 
cleaning. His first complaint was made two years from last June. 
The deceased himself complained of the gas making; but he added, 
“It has nothing todo with me. They sack men instead of doing the 
work properly ; and it is of no use saying anything to them." Deceased 
added that there would be a blow up some day. 

By the Town CLERK: When Mr. Swallow was at the works, he 
kept such of the stokers on as he wanted, at 21s. a week; and the 
cleaning was done every year. He did not know that there was now 
any grievance as to men being turned off. Inspite of the conversations 
about the danger of working, he and others had kept on. 

Foseph Dinsdale, who has been in the employment of the Corporation 
as a stoker for ten years, said No. 1 scrubber was thoroughly cleaned 
out in 1887 and 1888, and No. 2 in 1888; and neither of them had been 
cleaned-since. No. 3 scubber was cleaned in 1887, and then again last 
year. Either in March or April of last year, he was with the last 
witness and Langley, when the deceased said, ‘‘ If there is not an altera- 
tion, lads, and a clean out, we shall all be blown up.” In June last he 
told Mr. Charles Wood that, when No. 3 scrubber was cleaned out 
the last time, the stokers were able to give satisfaction; and he replied 
that cleaning out made no difference. 

By the Town Cierk: The shop in which he worked since Mr. 
Charles Wood had had authority had been a ‘‘ realtyrant shop;"’ for 
the men were forced to do more work than was agreeable to them. 
All he wanted Mr. Wood to do was what was right ; and if he did not 
do it, he (witness) would do the same as other people—he should want 
him dismissed. 

Charles Stephenson, foreman stoker, who has been with the Bradford 
Corporation for 16 years, was examined by Mr. CRAVEN at the request 
of the Town Clerk. He said he had many a time had complaints 
made to him about the cleaning of the scrubbers. The stokers had 
all complained ; it had been all the cry all the way through. The 
scrubbers and condensers were examined last year, and cleaned. The 
scrubbers were looked into at the tops, and were found to be clean. 
There was nothing left undone that should be done. All the plant had 
been examined whenever necessary, and had been cleaned when neces- 
sary. The gauges would indicate if there was any stoppage or anything 
wrong which affected the course the gas should travel. The gauges 
were in full view of the men; and the sealing-vessels were examined 
every day. He had studied the matter all he could; and he could not 
form any opinion as to the cause of the explosion. The story as to 
cleaning was the reply which was always given to complaints about 
the work of the men. 

Mr. W. Wood was then cross-examined by Mr. CRAVEN at some 
length; and this concluded the evidence. 

The Coroner, in summing up, remarked upon the allegations made 
by several witnesses that the condensers and scrubbers were not pro- 
perly cleaned, and the suggestion that this might have led to the gas 
finding its way into other places and causing the explosion. It was 
admitted, however, that the only occasions on which complaints to this 
effect had ever been made were by way of excuse when the employers 
themselves had said that an insufficient amount of gas was being 
manufactured. It was a matter to be noted, moreover, that this state 
of things, according to these witnesses, had been going on for years; 
and it would be for the jury to consider whether it was credible that 
men would have gone on year after year carrying their lives in their 
hands, and knowing the great danger they alleged to exist, and yet 
make no complaint. But, apart from this, there was positive evidence 
of men who actually carried out the work of cleaning. It was not to 
be presumed, of course, without very serious grounds, that any 
persons wished to mislead the Court by perjured evidence. Those 
persons who stated that the work had been done were explicit ; 
and they must be either telling the truth or committing deliberate 
perjury. On the other hand, those who alleged that it had not been 
done were men whose duty was not specially concerned in the work ; 
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andit might very well have been that the cleaning had been carried 
out in their absence. As to the absolute cause of the explosion, the 
experts all declared themselves unable to state it definitely, though Mr. 
Waugh was in a position to make suggestions as to the probable 
cause. In face of this inability, how was it to be expected that the 
jury could determine? It was, however, for them to do so. They 
must not return verdicts of censure against any particular persons, 
unless they were satisfied that the evidence convicted them of culpable 
negligence ; and, to his own mind, there did not appear to be any 
ground for such a verdict. In concluding his remarks, he said he was 
sorry there should be any question as to witnesses. 

The jury, after a short retirement, returned an open verdict ; adding 
an expression of regret at the sad calamity which had taken place. 
They stated their unanimous concurrence in the recommendation of 
the last paragraph of Mr. Waugh’s report ; and expressed their admira- 
tion of the conduct of Harry Akam in so promptly closing the valves 
leading to the gasholders. 

The Town Cierk thanked the Coroner and the jury for the patience 
with which they had listened to the long controversy ; and he assured 
them that, so far as the men were concerned, they would be treated 
with all consideration, and that none of them need have any fear of 
stating the truth in the matter. 


& 





SOUTH METROPOLITAN GAS COMPANY. 


An Extraordinary General Meeting of this Company was held last 
Wednesday, at the Bridge House Hotel, London Bridge—Mr. GEorGE 
Livesey presiding—for the purpose of electing a Director in the place 
.of the late Mr. R. O. White. 


The Secretary (Mr. Frank Bush) having read the notice convening 
the meeting, 

The CuarrMaN said he had first to express his great regret, and that 
of his colleagues, for the cause which brought the proprietors together 
that day. They had lost a very valuable and able colleague in the 
late Mr. Robert Owen White—a gentleman with whom it was a great 
pleasure to work, and a gentleman who took considerable interest in 
the affairs of the Company. He could assure the proprietors that his 
sudden death—or comparatively sudden death—_was felt very much 
by the Directors. The business of the meeting was to a great extent 
merely formal. Unfortunately, the weather, which had been so very 
unfavourable, had had its adverse effect ou the gentleman whom the 
Directors thought most eligible for the vacant post; and they had 
received a telegram from him, saying that he was prevented by a 
severe cold from coming out. He ought perhaps to say that the 
Directors had themselves no nominee, and no preference; and by the 
constitution of the Company, the election was not in their hands. It 
was provided in the Act of Parliament that it should take place at a 
general meeting; and any shareholder, being duly qualified, who 
intended becoming a candidate, had to give notice in writing 14 days 
previous to the day of election, of which the Directors, on their part, 
had to give 21 days’ notice. They did not receive many applications ; 
but among the candidates was Mr. E. H. Cardwell, and the Directors, 
considering the matter (as he was sure the proprietors would believe) 
in the interests of the Company, came to the conclusion that, of the 
five or six applicants, Mr. Cardwell was the gentleman most fitted for 
the position. He was a cousin of the late Lord Cardwell, whose name 
was well known to gas men, for he (then Mr. Cardwell) at one time 
presided over an important Committee of the House of Commons who 
were considering a question affecting the gas industry. Mr. Cardwell 
had made himself conversant with the working of gas companies—of 
course, not in all its details; but he had evidently acquired sufficient 
general knowledge of the matter to determine which were the best 
companies. One proof of this fact was that Mr. Cardwell had sold 
out his holding in other companies, and had become a large holder of 
stock in the South Metropolitan Company. He then moved —‘' That 
Mr. E. H. Cardwell be elected a Director of this Company, in the 
place of Mr. R. O. White, deceased.” 

Mr. WEsSTCOTT seconded the motion. 

At the request of Mr. F. Hill, the Secretary read section 82 of the 
Act of 1842 referring to the election of Directors; and the motion 
was then agreed to. 

This concluded the proceedings. 





The Recent Labour Troubles at the Rotherham Gas-Works.—At 
the Rotherham Borough Police Court last Thursday, the summonses 
taken out against the ten stokers at the Rotherham Gas-Works who 
were concerned in the breach of discipline which occurred on Christ- 
mas Day, as recorded in the JourNaL last week, came on for hearing. 
The Town Clerk (Mr. H. H. Hickmott) stated that, after the summonses 
had been issued, he received a communication from the Gas Workers’ 
Union in London, and subsequently one from the officials of the 
Sheffield Gas Workers’ Union, condemning the conduct of the men in 
this particular instance, expressing regret for it, and further desiring 
that the legal proceedings against them might be withdrawn, and 
agreeing to pay the cost of the summonses. ‘The Corporation had no 
desire to act in a vindictive spirit ; and, taking into consideration the 
manner in which the leaders, on behalf of the men, had acted, they 
felt bound to request the Bench to comply with their wish to allow 
the summonses to be withdrawn. He had only to add that it was 
hoped one result of these proceedings might be the promotion of 
harmony between the Corporation and the men, and by the latter 
assisting the management in carrying on the gas-works. There was 
one summons against a man named Swallow, who was accused of 
having counselled and induced the other defendants to commit the 
offence with which they were charged. Swallow had denied that he 
was guilty ; but there was pretty strong evidence to show that he did 
counsel the men to commit the offence. However, the Corporation 
were perfectly willing to pursue a similar course in his case as in that 
of the other defendants. The Bench agreed to the withdrawal of the 
summonses; at the same time expressing the hope that the result 
might be as Mr. Hickmott desired in regard to the future manage- 
ment of the gas-works. 





THE SHEFFIELD TOWN COUNCIL AND THE GAS COMPANY’S 
PROVISIONAL ORDER. 


At the Meeting of the Sheffield Town Council last Wednesday, the 
Town Clerk submitted a letter from the Parliamentary Committee, 
which it was proposed to send to the Board of Trade, with reference to 
the Provisional Order which the Gas Company intend to apply for in 


the ensuing session of Parliament. At the meeting of the Council on 
Nov. 9, consent was given to the Order on certain conditions. These 
the Directors of the Company agreed to, with one exception. This 
was a requirement that the Company should not attempt to call up 
their remaining 10 per cent. capital until they had exhausted the 
borrowing powers they were now seeking to obtain, or until they were 
able to call up such capital and pay 10 per cent. upon it without 
increasing the price of gas. In consequence of the refusal of the 
Directors to agree to this condition, the letter asked the Board of Trade 
not to grant the Provisional Order unless the condition was inserted. 

Alderman W. J. CLecc said he moved the adoption of the letter 
simply because he was the Chairman of the Parliamentary Committee. 
He did not, however, approve of their action in the matter. He thought 
it very unwise; but the Committee said the letter was to be sent, and 
therefore he proposed it. It would be in the recollection of the Council 
that they red passed a memorandum that they would consent to the 
Company’s Order on the understanding that the Company would 
not attempt to call up their remaining 10 per cent. capital until they 
had exhausted the borrowing powers they were seeking to obtain by 
the Provisional Order, or until they were able to call up such capital 
and pay ro per cent. upon it without increasing the price of gas. The 
Directors declined to give the undertaking ; and he believed they had 
no power to give it. If the Board of Trade insisted on the insertion of 
the condition, the Company declared they would not proceed with the 
Order, but would call up the {£120,000 they had the power to raise, 
and that they would spend this sum and also their reserve fund in 
building the works they wanted, which would bring the amount that 
would have to be expended up to about £200,000. As the present 
position of the Company was such that it could not bear an addition 
to their expenditure of £200,000, and pay Io per cent. interest upon it, 
there was one of two courses which they would adopt. They would 
either take less dividend—which it was not likely they would door 
they would raise the price of gas. [A MEmBER: There is a third 
alternative. The Corporation can buy the undertaking.] Alderman 
Clegg said that alternative was not at present before them. The 
Council had to appear before the Board of Trade; and if that body 
decided against them, then they could go beforea Committee, and have 
a parliamentary fight. Whether it was worth the cost, was a very 
doubtful point to his mind. He thought the best course would be, 
having reduced the amount the Company wanted from £280,000 to 
£200,000, to let the matter drop. The Parliamentary Committee, 
however, considered otherwise; and he therefore proposed that the 
letter be sealed with the common seal of the Council, and sent to the 
Board of Trade. 

Alderman BraMLEy pointed out that Alderman Clegg had omitted 
to say that it was decided in the Council that they should stand firm 
in asking the Gas Company to give the undertaking in question. As 
the Company would not do so, they must either sit down and do 
nothing, or send the letter, modified or otherwise as the Council wished, 
and follow it up if thought necessary. 

Mr. StyrinG hoped the letter would be sent to the Board of Trade. 

Alderman W. E. CLEGG said, in his opinion, the letter, both in its 
scope and origin, would be very mischievous in its effects, because they 
had been told that the effect of the withdrawal of the Order would be 
that the Gas Company would have tocall up their £120,000 of unissued 
capital, which would lead to an increase in the price of gas. 

On a vote being taken, it was decided that a letter should be for- 
warded to the Board of Trade. 


& 
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STOCKTON CORPORATION GAS BILL. 





A Public Meeting of the Ratepayers of Stockton was held last 
Thursday, for the purpose of considering the propriety of proceeding 
with the Bill to confer upon the Corporation further powers in con- 
nection with the gas undertaking. The Mayor (Major Ropner, J.P.) 
presided. A resolution consenting to the Bill having been moved and 
seconded, Mr. O’Dowd proposed an amendment to the effect that, 
in the present state of trade, the time was inopportune for the town to 
be launched into any further great expenditure. Mr. Megginson, 
in seconding the amendment, asked for more information regarding 
the proposed extended powers. He was afraid if they spent some- 
thing like £70,000 in enlarging the gas-works and supplying gas to 
outlying places, they would find the concern would be no longer a pro- 
fitable one, seeing they would have the interest to pay on that money. 
Alderman Richardson, M.P., pointed out that any delay in this 
matter would mean the stopping of the gas-works. The Committee 
were now acting illegally; and, as Chairman, he would act illegally 
no longer. He had already arranged with the bank for a loan of 
£10,000 ; andifthe Act was not obtained, they would not be able to 
spend thatsum. There was no doubt about the gas-works being a 
paying concern; for the production of gas had increased from 
79 million cubic feet in 1872 to 304 millions in 1892. If they were 
to keep Stockton to the front, they would have to go on and 
incur liabilities, and if they received the powers now asked for, there 
was no reason why they shouldnot. The Committee were not going 
to spend the money extravagantly ; but intended to develop the gas- 
works, and make them an increased source of revenue. With regard to 
supplying outlying districts, if they obtained a guarantee of 10 per 
cent. upon the outlay of capital—and they would not go on unless they 
did get this guarantee—and borrowed the money at 3} per cent., they 
would be able to make so many millions more feet of gas, and thus 
reduce the price. Alderman Hind considered the financial question 
was not the primary one. They had acquired the gas-works in order 
to ensure to the-people of Stockton a full supply of pure and cheap 
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gas, and to make a profit out of it if they could. The consumption 
had been increasing ever since the works had been in their possession. 
During the last five years it had increased more than 13 million cubic 
feet every year. If any fault was to be found with them at all, it was 
that they had not introduced the Bill a year sooner. Mr. Trotter (a 
member of the Council) explained that the last time they obtained mone- 
tary powers was in 1872, when they were allowed to borrow the sum of 
£92,000, which had lasted them 20 years. The Mayor also spoke in 
support of the motion, after which the proposer and seconder of the 
amendment consented to its withdrawal, and the resolution was carried. 
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BRADFORD AND THE GAS SUPPLY OF OUT-TOWNSHIPS. 





The Bradford Town Council were engaged for some time at their 
meeting last Tuesday in discussing the following resolution, proposed 
by Mr. J. Freeman: “ That, in the opinion of this Council, it is 
desirable that the ratepayers in the townships of Allerton and Heaton, 


and the hamlets of Thornbury and Tyersal, should be supplied with 
gas at the same rate as is charged in the other parts of the borough, 
instead of being subject to the increased cost consequent upon being 
supplied, as at present, by the Clayton, Shipley, and Pudsey Gas 
Companies ; and that it be an instruction to the Gas and Electricity 
Supply Committee to take steps at an early opportunity with the view 
of acquiring the right of supplying gas in the said townships and 
hamlets.”’ In support of his resolution, Mr. Freeman said it would be 
within the knowledge of the members of the Council that, while to 
people within the radius of the old borough gas was supplied at 2s. 3d. 
per 1000 cubic feet, the inhabitants of the out-townships which were 
last attached to the borough had to pay very much heavier rates. The 
townships and hamlets to which he referred were incorporated ten 
years ago; and since that period, although at the time of their inclu- 
sion a promise was made to them that they should be treated in the 
same way as consumers in the borough, nothing had been done to put 
them on that footing. In Allerton the price charged was 3s. 4d. per 
1000 cubic feet, and a discount of 24d. was allowed if payment was 
made within a month. Therefore the net charge amounted to 1o d. 
more than in Bradford. Heaton and Bolton Woods were supplied by 
the Shipley Gas Company; and the price was 3s. 4d. per 1000 cubic 
feet, with a discount of 7d., if the account was paid within a month. 
Thornbury and Tyersal were supplied by the Pudsey Gas Company; 
the charge being 2s. 9d., with a discount of 24 per cent. on accounts 
under £50. Inregard to none of these places had the promises of the 
Corporation been fulfilled. From time to time attempts had been made 
to arrange with the Gas Companies that they should be supplied at 
the rate which was charged to the people in the centre of Bradford ; 
but so far these efforts had been fruitless. It was certain that the Cor- 
poration would have to deal with the matter sooner or later ; and he 
thought it would strengthen the hands of the Committee if his resolu- 
tion were passed that day. Mr. Greenwood seconded the resolution. 
Mr. J. Walker considered that Thornbury and Tyersal had an equal 
claim with the inhabitants of the borough toa supply of gas at Corpora- 
tion prices. His opinion was that, if the Corporation were to recoup 
the gas consumers in these districts, upon the production of their charge 
notes, with the difference between the Corporation price and that charged 
to them, they would only be doing a fair and legitimate thing. Mr. 
Radcliffe also considered that the privileges enjoyed by consumers in one 
part of the borough should be available to those in the other parts. One 
point which had not been mentioned was that the inhabitants of the 
out-townships had had to help to bear the burden of the supply of 
electricity to the centre of the town, in which they had not the 
slightest pecuniary or other interest; and for that reason also it was 
the duty of the Corporation to attend to the wants of these people. 
Mr. Parker mentioned that for two years he had attended the annual 
meeting of the Clayton Gas Company, and moved that a deputation 
should be sppetened to meet the Bradford Corporation with regard to 
the matter under consideration; but he could not get a seconder. 
The objection of the Company appeared to be that, if the Corporation 
wanted Allerton, they would have to take Clayton and Thornton also. 
Alderman Priestman said it would be a great tactical blunder to pass 
the resolution. It'would increase the difficulties of the Gas Committee 
ifthey should ever try to purchase the neighbouring gas-works. It was 
true the Corporation in 1881 pledged themselves as far as they could 
to place the out-townships on the same footing as other portions of the 
borough ; but Parliament threw out the gas clause in the Bill, and 
hence the present state of things. The Committee had done all they 
could to remedy the grievance. They had had communication after 
communication with the Directors of the Clayton Gas Company; but 
they had absolutely refused to sell the portion of their district co- 
extensive with the borough. An electric lighting scheme had been 
formulated, and the plans were in existence to-day; but the project 
had not received any support from the inhabitants of Allerton. An 
offer had also been made to purchase gas in bulk from the Company, 
if they would allow the Corporation to distribute it. Then he thought 
the Committee had reason to complain that the ratepayers in the out- 
townships really did nothing to help themselves. There were many 
ways in which they could do so; whereas the Corporation were abso- 
lutely powerless. It seemed to him that there were only two ways of 
dealing with the question. One was to endeavour to purchase by 
private treaty, and that had failed. The other was, the next time the 
Corporation went to Parliament for a Bill, to get powers compelling 
the Companies to sell ; and he should favour this course. Alderman 
Smith Feather observed that he had always been in favour of some- 
thing being done for the out-districts; but he strongly recommended 
Mr. Freeman to withdraw his motion on the promise of Alderman 
Priestman to take some action as he had proposed todo. Alderman 
Priestman said he would promise to bring the matter up again, and 
give the opportunity of raising the question before the Gas Com- 
mittee, to see ifanything practicable could be arrived at. The motion 
was then withdrawn. 
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European Gas Company.—The Directors of this Company announce 
the payment, on the 1st prox. of an interim dividend of 4 per cent. 








THE INCREASE IN THE PRICE OF GAS AT STOCKPORT. 


In last week's issue, we briefly recorded the proceedings at the 
meeting of the Stockport Town Council on the previous Wednesday, 
regarding the proposal of the Gas Committee to increase the price of 
gas by 2d.—making the charge 2s. 8d. per 1000 cubic feet within the 
borough, and 3s. 2d. without—as from Dec. 25 last ; and we are now 
in a position to give an extended report of the very interesting speech 
made by Mr. J. Noden when moving the adoption of the Committee’s 
recommendation. 

Mr. NoDEN said he wished to preface the information which he pro- 
posed to lay before the Council by saying that the members of the 
Gas Committee would have been delighted to avoid the necessity for 
bringing forward such an objectionable and unpopular recommendation. 
Indzed, it would be quite correct to say that, however strong the 
objections which might be urged by gas consumers generally to the 
proposed advance, the members of the Committee could urge stronger 
objections still; and nothing but the force of circumstances, over 
which they had had no control, and therefore for which they were not 
in the least responsible, would have persuaded them to advise a step 
which they were conscious would not increase the number of their 
admirers among the gas consumers in the borough. The Committee 
had been at considerable trouble to compare their gas undertaking 
with those in other towns, and to find out if possible what was being 
done elsewhere to overcome the same class of difficulties as they had to 
contend with at Stockport, He might here state that the average profits 
of the undertaking for a long term of years had beenabout 5 per cent. per 
annum ; and the Committee considered this very reasonable. Referring to 
the information which the Committee had obtained, he said he had a list 
of 32 Lancashire towns, in which the present average price of gas was 
2s. gtd. per 1000 cubic feet. Eleven of these towns had increased their 
prices since the present charge of 2s. 6d. per 1000 feet was decided upon 
for Stockport rather more thantwo yearsago. At Accrington there had 
been an advance of 5d. per 1000 feet ; at Blackburn, 3d. ; Bolton, 2d. ; 
Blackpool, 3d.; Burnley, 5d. ; Bury, 3d. ; Oldham, 2d. ; Preston, 4d.; Padi- 
ham, 4d.; Rossendale, 3d. ; and Liverpool, 4d.—or an average advance in 
the eleven townsof a fraction under 34d. per 1000 cubic feet, and witha 
present average price of 2s. 9d. Theaverage price in the 21 Lancashire 
towns in which no advance had recently been made was 2s. 9}d., or 34d. 
more than the present price in Stockport. He hadalso a list of 30 other 
large towns outside Lancashire, which had advanced the price 34d. during 
the same period, and with a present average price of 2s. 9d. per 1000 
feet. He would not trouble the members with the names and advances 
of the whole, but would give a few of the more important. At Bath 
there had been an advance of 3d.; at Barnsley, 4d.; Bristol, 3d. ; Car- 
diff, 4d. ; Dover, 5d. ; Darlington, 2d.; Derby, 3d. ; Halifax, 3d. ; Leeds, 
4d.; London, 33d. ; Nottingham, 2d. ; Oxford, 2d. ; Swansea, 4d. ; South 
Shields, 3d.; Wolverhampton, 2d.; and15 other towns, showing an 
advance from 2d. to 3d. or as he had stated, an average advance in the 
30 towns of 34d. Altogether they had obtained particulars from 110 
towns in the kingdom, with a population of upwards of nine millions ; 
and the average price of the whole was 2s. 8d., or exactly the same price 
as the gas in Stockport would be if the members consented to the pro- 
posed advance. Proceeding to give reasons, which the Committee thought 
would conclusively prove the necessity for an advance under present 
conditions, he said that the average price of cannel and coal for the 
five years ending March, 1891, was 15s. 1od. per ton; and the pro- 
portions of cannel and coal were 95 per cent. and 5 per cent. respectively. 
The average price of cannel and coal for the last and for the present 
year was 15s. 93d. per ton, with a proportion of 70 per cent. of cannel 
and 30 per cent. of coal, which was equal to an advance of at least 1s. 
per ton over the average of the previous five years—that was to say, if 
the proportions of cannel and coal had been the same for the two 
periods, the present price of coal would have been at least 16s. rod. per 
ton, as against 158. 10d. for the preceding five years. The weight of 
cannel and coal carbonized last year was 46,234 tons, which, at Is. per 
ton, represented an extra cost for coal of £2316 for the last and for the 
present financial year. Last year the Committee sold 3260 tons of tar 
at 32s. perton. The price which they were receiving this year was 
Ios. per ton—the difference of 22s. representing a loss upon tar alone, 
as compared with last year, of £3586. The Committee also sold last 
year 5518 tons of ammoniacal liquor at 12s. per ton. The price which 
they were obtaining this year was gs. per ton; showing a further loss 
for the year of £827. In addition to this the advance in wages, and 
the reduction of working from twelve to eight hour shifts, involved 
the Committee in an additional charge for wages of £17504 year. If they 
left out of the calculation the increase in the cost of fuel, which was £2316 
a year, and added together the losses on tar, ammoniacal liquor, and the 
extra charge for wages, the members would find that the Committee had 
sustained losses during the last two years to the extent of £6163 ayear, 
or £1476 more than last year’s profits. The amount which an advance 
of 2d. would realize was about £ 3600 per year, or 6o per cent. only of the 
extra charges and losses which the Committee would have to sustain 
during the present year. Indeed, nearly two years ago the Committee 
could see a shrinkage of profits to the extent of about £4000; but they 
went on hoping that something better would transpire, so as to avoid 
the necessity for making an advance in price. But instead of an im- 
provement, as he had already stated, they had sustained a further loss 
upon residuals of more than £4000 for the present financial year. 
This £4000 was the proverbial “ last straw,” which compelled the Com- 
mittee, though very reluctantly, to seek a way out of the difficulty by 
asking consent to an advance of 2d. per 1000 cubic feet. As he had stated, 
the profit last year was £4687, which was rather less than 3 per cent. 
upon the capital of £160,186, which the Council had invested in the 
gas undertaking. It might be interesting for the Council to be re- 
minded that, during the last three or four years, the Committee had 
spent £40,000 upon extensions, in order that at the time of the heaviest 
consumption of the year, there might be no manner of doubt about 
there being a plentiful supply of gas. A few words would show how 
the advance would affect the bulk of the consumers. In the borough 
they had 11,896 consumers. Of these 5934 (or one-half of the whole) 
consumed from a few shillings to 20 shillings worth of gasper year. If 
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they averaged them as consuming 15s. each (which was rather more 
than the actual amount), those 5934 consumers would be called upon 
to pay #d.a week, or 3d. per quarter, or 1s.a year more than at the 
present time, or the sum of £296 14s. altogether. They had also 4956 
customers who consumed from {1 to £5 worth of gas per annum. 
Averaging their annual consumption at £3 each, they would pay qs. 
per year more than at present, or about {1000 in theaggregate. They 
had also ro10 customers who burned from £5 to {1000 worth of gas 
per year; and they would be called upon to pay atotalof {1700a 
year more in consequence of the proposed advance. As bearing upon 
the extra price paid by the consumers in the out-townships, he found 
from statistics which had been obtained from 46 large towns, that the 
average extra price charged to consumers out of the borough was 7d. 
per 1000 feet, as against an extra 6d. charged to the out-townships by 
Stockport. Hethought the information he had given was sufficient ; 
and he asked the Council to confirm the resolution in the same spirit 
in which the Gas Committee adopted it—viz., a spirit of reluctance and 
regret that such a course was forced upon them by adverse circum- 
stances, in spite of their desire to avoid it. 

Mr. T. WEBB seconded the motion. 

Mr. Burrows thought that the present position was not merely due 
to the fallin the price of residuals and labour, but to a reduction in 
the production of the gas in proportion to the amount of labour em- 
ployed. Quoting from the Engineer’s tabulated statements, he said they 
found that for the year 1891 and 1892, the total amount of gas made per 
ton of coal and cannel was 10,397 cubic feet; while in the previous year 
it was 11,369 cubic feet. In production alone for the past year, the loss 
to the Corporation was £5779. If the yield of gas for the year ended 
March 31 had been equal to that of the previous year, the profits on 
the gas-works would have been £10,466, whereas they were only £4687, 
notwithstanding the fall in the price of residuals and the increased cost 
oflabour. These, he contended, were hardly times to put fresh burdens 
on the backs of the people, and especially upon those people who were 
least able to pay. If they adopted the minutes, they would increase 
the taxation of the borough in reference to the consumers of gas by a 
sum equivalent to a rate of 4d. in the pound upon the total rateable 
value of the borough. The real remedy for the diminishing profit was 
to be found in more efficient management and more economy. He 
moved as an amendment that the recommendation be referred back. 

Mr. FarrBROTHER seconded the amendment ; and observed that he 
did so as there was some chance of an alteration in the management. 

A few other members having addressed the Council on the subject, 

Mr. NopEN replied. He said that one of the reasons why the pro- 
duction of gas was not so great last year compared with previous years, 
was the fact that they used less cannel; and another reason was that, 
in changing the men to eight-hour shifts, they had to introduce from 
the streets men who did not know their way about as the older men did, 
and this was largely responsible for the smaller make. However, they 
were not expecting the production would be as small this year as last. 
Mr. Burrows lost sight of the fact that the loss on residuals only came 
in force that year. In 1883 the price of gas was 2s. rod. per 1000 cubic 
feet, and tar then yielded 38s. per ton, against ros. in the present year ; 
ammoniacal liquor realized 22s., against 9s. this year ; and cannel stood 
at 16s. 2d.,against 16s. rod. These things were against the Committee, 
to say nothing about wages; and this, he thought was a sufficient 
answer to Mr. Burrows’sinsinuation that they had not done their duty. 

The recommendation was then passed. 
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THE ACCRINGTON CORPORATION AND THE GAS AND 
WATER COMPANY. 


Accrington is still in a state of agitation respecting the action of the 
Gas and Water Company. The Corporation are not disposed to dis- 
close the opinion of Counsel respecting the legality of the increase in 
the price of gas, nor have they made public the reports of the experts 
who were consulted as to the proposed purchase of the undertaking. 
There can be little doubt, however, that there will be a strong fight 
when the Company’s Bill for increased capital comes before the Par- 
liamentary Committee. At a meeting of the Town Council on Mon- 
day last week, Mr. Dewhurst asked for information as to Counsel's 
opinion on the increased price; and he complained very strongly when 
the Mayor (Mr. Alderman Whittaker) and Mr. Alderman Smith, who 
is Chairman of the Legal and Parliamentary Committee, declined to 
show their hand in view of a possible conflict with the Company. Mr. 
Dewhurst satisfied himself by saying that it had already been reported 
in the papers that the opinion was to the effect that the increase was 
illegal; and he took it that this was correct. Another member after- 
wards obtained from the Town Clerk confirmation of the published 
statement that the Company have tendered payment of their general 
district rate less the sum owing by the Corporation for gas, and he had 
refused to accept the amount. 

On the same day, a meeting of ratepayers, convened by the Mayor 
in response to a request, and presided over by him, was held in the 
Town Hall. Mr. M. Haworth proposed a resolution strongly protest- 
ing against the conduct of the Company, and viewing with alarm the 
Bill now deposited for additional powers, seeing that they had not 
made any attempt worthy of such a great Company implying profes- 
sions of willingness on their part to sell the concern to the consumers, 
but had, on the contrary, asked £934,750 for what they had only sub- 
scribed £284,600 for, or a premium of £650,000. He criticized the 
Town Council for not having published the reports of the experts on 
the gas question and Counsel's opinion as to the legality of the recent 
increase in the price of gas. Theconsumers were bound hand and foot 
by Acts of Parliament to raise the Company a revenue of £21,340 a 
year. Last year they had a revenue of £24,000, or 12 per cent. more 
than they could divide. Then why the rise of 5d. per tooo feet? Mr. 
Dewhurst seconded the motion. Mr. C. J. Whittaker, in supporting 
the resolution, read extracts from the reports of the experts on the 
value of the gas and water undertaking. He said he would give 
£656,684 for the undertaking, which was £118,000 more than the Com- 
pany would get if they had to go into the market. The expert in his 
report classed the undertaking as ‘‘a second-rate concern.” Mr. Riley 
also supported the resolution, which was carried unanimously. 





THE PURCHASE OF THE STOURBRIDGE GAS-WORKS BY 
THE IMPROVEMENT COMMISSIONERS. 


A Special Meeting of the Stourbridge Improvement Commissioners 
was held last Saturday week, to discuss a matter bearing upon 
the transfer of the Gas Company's works to the Commissioners.* It 


appears that it was recently announced that £5000 of ordinary shares 
in the Company would be sold by auction on the 13th inst. ; but the 
Commissioners, having given formal notice to purchase the under- 
taking, have since intervened to secure the withdrawal of the sale, and 
this meeting was convened to consider a proposed arrangement with 
the ireciors which the Gas Committee had in hand. The Chairman 
(Mr. C. H. Collis), in opening the proceedings, said that there was no 
question that the Commissioners had a right to stop the sale of the 
shares, as it was not ordinary, but extraordinary business. That right 
the Directors recognized ; and they agreed to it. The Gas Committee 
considered it advisable that the sale should be stopped, and that the 
Commissioners should find the necessary money for carrying out 
contracts which the Company had entered into. The Clerk (Mr. H. 
Mills) read the report presented by the Committee, in which 
they stated that notice of the Commissioners’ intention to buy 
the gas-works was served on the Company on Dec. 21, at which 
date the Company had already advertised the sale of 500 £10 shares. 
With the notice of the Commissioners’ intention to buy the works, the 
Clerk sent to the Directors a request to abstain from selling the shares. 
No answer having been received to the communication, the Clerk 
wrote again, and there were interviews, which ended in an agreement 
being negotiated. The Company had felt obliged to offer the new 
stock, because their borrowing powers were exhausted, except to the 
extent of £500. For every £4000 nominal capital, they could borrow 
to the extent of f{1000; and they had already done so up to the pro- 
portionate extent of the stock issued. Contracts had been entered 
into for a new gasholder and other works; and having no money to 
meet the outlay, except from the issue of fresh stock, they announced 
the intended sale of shares. The agreement came to was that the 
Commissioners were to find the Company money to carry out their 
contracts to an amount not exceeding £6539; and the money would be 
brought into account in the final settlement of the purchase. The 
Commissioners were, as to this outlay, only to be charged with the 
actual cost of the contract. The Gas Committee had taken Counsel's 
opinion in the matter, and were advised that they had power to stop 
the sale of the shares. The London and Midland Bank had agreed to 
advance the Commissioners the sum that was required for the execu- 
tion of the contracts; and the loans by the bank would be secured by 
a debenture. The whole of the works covered by the contracts would 
not, it was estimated, be completed till November next. The Clerk 
also read the proposed debenture to be given to the bank. Mr. W. 
Jones moved that the agreement between the Gas Company and the 
Board, relating to pending contracts and the debenture with the London 
and Midland Bank for an advance not exceeding £6500, be adopted ; and 
that the common seal of the Board be affixed to the agreement and 
debenture, and that they be delivered to the Gas Company and the 
London and Midland Bank respectively. Mr. Broomhall seconded the 
motion, and it was carried. 
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THE PROJECTED MUNICIPAL GAS-WORKS FOR VIENNA. 





Our readers may remember that, in the JourNaL for the 6th ult., 
the Municipal Council of Vienna invited, by advertisement, tenders 
for designs for the erection of gas-works to be owned by the City ; and 
prizes of 8000, 5000, and 3000 florins (£800, £500, and £300) were 
offered for the best schemes. A general outline of the project was 
issued, for the use of competitors, by the City Construction Office ; 
and from a translation of this document, which has been placed at our 
service by a correspondent, we take the following particulars :— 


The proposed works are to be of a capacity sufficient for the supply 
of all those parts of the city with respect to which agreements are not 
in force with the Austrian Gaslight Company ; and they will have to 
furnish gas for the public buildings and the public and private lighting 
in those districts. They will therefore have to be planned for a yearly 
production of roo million cubic metres, or 3530 million cubic feet, and 
for a maximum daily output of 500,000 cubic metres, or about 17,650,000 
cubic feet. The public lighting consists at present of 9467 lights, 
which burn during half the night, 6485 all-night lights, 433 high-power 
burners, and 340 burners which are only used on certain occasions. 
The number of private lights cannot be stated. Two sites, which are 
considered to be suitable for the works, have been inspected; but it 
is open to any competitor to select another, either nearer railways, 
or better in some other respect. The buildings are to be so arranged 
on the selected site as to allow, without very great outlay, of exten- 
sion, consequent upon the increase in the city, or the absorption 
into the municipal gas undertaking of that of the Austrian Gas Com- 
pany, whose annual production of gas is about 8 million cubic metres, 
or close upon 300 million cubic feet. The scheme to be sent in is to 
consist of: (a) Plans showing{the position of the buildings, plant, and 
lines of pipes, &c.; (b) working drawings ; (c) detail drawings of the 
plant and appliances; (d) general plan showing the various sizes of 
pipe down to 200 millimetres (8 inches) in diameter ; (e) detail plans, 
showing the sizes and positions of the principal mains in the streets, 
with the syphons and other accessories; (f) a full description of the 
works and plant ; (g) a detailed estimate, using the metre measure, of 
all the necessary buildings, plant, pipes, &c.; (h) specification for the 
making and erection of the plant; (/) statement as to the time re- 
quired for the erection of the various parts of the works; (k) descrip- 
tion of the method of conducting the works, and of introducing new 
appliances; (/) estimate of the cost of manufacturing gas from 
Oftrauer coal, taking as bases annual productions of 50, 80, and 
too million cubic metres of gas. The works are to be in going 
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order by Nov. 1, 1899, from which date the supply of gas is to 
begin. The competitor is to take into consideration the fact that, 
according to the terms of the concession granted to the Imperial 
Continental Gas Association, main-laying operations can only be 
commenced on Nov. 1, 1896, and that the Municipality of Vienna are 
bound, at the request of the Association, to take over the lighting 
plant and the house service-pipes ; and in his tender he has to state 
exactly how the transfer of the gas supply will take place at the expi- 
ration of that concession at midnight on Oct. 31, 1899. The Munici- 
pality will supply to competitors, on payment of roo florins, sets of 
plans to assist them in preparing their scheme. Full details of these 
plans are given in the conditions of competition, a copy of which, as 
well as of any agreements in force with the Imperial Continental Gas 
Association, will accompany them. Although three prizes are men- 
tioned, only so many will be awarded as there are plans worthy of them, 
The Mayor of Vienna will be President of the Jurors, ail of whom have 
been chosen for their special qualifications for the office. They will, 
of course, take no part in the competition. The premiated plans will 
become the sole property of the Municipality, who will deal with them as 
they think fit, without consulting the authors, or making them any 
further compensation. The plans must be sent in, under seal, and 
bearing a distinguishing mark, by the 15th of May next. After the 
Jurors have given their decision, all the plans received will be 
exhibited for at least 14 days, after which the unsuccessful com- 
petitors will be allowed to take theirs away at any time up to three 
months from the close of the exhibition. They will also be reim- 
bursed the amount paid for the plans supplied by the Municipality, 
if they have made use of all the materials in the sketches, or if those 
not used are returned in good condftion. 


— 
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GAS AFFAIRS AT THE ANTIPODES. 


In our ‘‘ Correspondence” columns to-day will be found a letter 
from the Manager of the Adelaide Gas-Works (Mr. W. Ray), giving 
some useful particulars, in reply toa letter by Mr. T. D. Hall in the 
Journat for Oct. 18 last, on the subject of ‘Tar Pavement ;’’ and as 
several letters which have lately reached us from the Antipodes have 
contained references to gas matters, we make the following brief ex- 
tracts, which may be of interest to English readers. 

Taking first the position of gas undertakings, we learn from one 
correspondent that new works are about to be erected by the North 
Sydney Municipal Council, in opposition to the existing North Shore 
Gas Company. If this project should be carried out, the unusual 
spectacle will be presented of a Company and a Municipality compet- 
ing in the supply of gas—a condition of things to which we in the 
Mother Country afe strangers. Unfortunately we have not been 
informed of the reason for this decision on the part of the municipal 
authority; and really it would seem to be scarcely necessary to sink 
capital in additional gas plant when that already existing could surely 
be extended and generally brought into a condition to meet all require- 
ments. This subject of the cost of works is touched upon by another 
correspondent. He says the great mistake generally made on the 
other side of the globe is to construct works which are either too large 
or too elaborate. The result is that the price of gas has to be kept up 
in order to pay dividends on the large amount of capital sunk in the 
undertakings. It is to be regretted that just now things are very bad 
in the colonies, as the result of strikes and over-borrowing; and as 
everybody is curtailing expenses, gas companies suffer in proportion. 
They have no Government inspection to dread; and consequently they 
are left to their own devices. These undertakings are in some cases 
rather loosely managed ; so that, when the pinch of hard times is felt, 
no vigorous effort is made to keep down expenditure. 

With regard to the use of gas for other than lighting purposes, we 
learn that at Maryborough (Queensland) there are about 40 gas-stoves 
in use; but our correspondent says there should be twice as many, as 
the Gas Company only charge 5s. 4d. per tooo cubic feet for gas 
employed for culinary purposes. It is astonishing that, in such a 
climate, these useful appliances, which can be brought into service 
when required, and at once dispensed with when their work is done, 
are not more highly appreciated. One of the chief things a gas 
manager has to contend with in this department of his duties is pre- 
judice, especially with domestics. The consequence is indifference to 
the exercise of economy in the use of the stoves, and necessarily high 
gas bills. At Maryborough an endeavour is to be made to overcome 
this by making arrangements for the delivery of a series of cookery 
lessons, with the view of educating the people up to a proper-estima- 
tion of the value of gaseous fuel in culinary operations. Turning to 
fittings, we learn that these are a source of great trouble to all gas 
managers in the colonies. At the bottom of it all is the incompetency 
of the fitters. Another cause is the employment of composition instead 
of iron pipe; and a further one, the use of pipes which are too small. 
The remedy for all this would be the inspection of the fittings by the 
officials of the supplying gas company, so as to see that they had been 
laid down in accordance with their rules. It might be interesting to 
cite a case in point. A lad connected with a gas-works reported a 
strong escape of gas in front of one of the houses. The manager sent 
up the gas-fitter to see if there was any leakage from the main; and 
he traced it to the house. The manager then had an interview with 
the proprietor of the place, who insisted that the escape was not on his 
premises, as he had never smelt it. The fitter was then sent again; 
and he found the index of the meter working at an unusual pace. On 
looking into the matter, he discovered a joint of the compo pipe 
broken, and the pipe laid without battens. The loss of gas was just 
about 10,000 cubic feet. Thiskind of thing is of frequent occurrence ; 
and it is difficult toremedy, for, business being so bad, the trouble is 
to get the people to use gas at all. However, the Maryborough Com- 
pany are making the attempt; for they are undertaking gas-fitting, and 
the supply of the necessary brackets, globes, &c., on hire, or for pur- 
chase by monthly instalments. In fact, in this and in the stove depart- 
ment, they are manifesting commendable enterprise. 

With respect to residuals, we learn that both tar and coke are very 
slow of sale in Queensland. We hear of one manager who is making 








an attempt to carbonize his tar, which at present he can sell for only 
24d. per gallon. He has tried mixing it with coal—the experiment ex- 
tending over a week. The quantity of coal employed was 437 cwt. ; 
gas made, 226,700 cubic feet ; tar used, 150 gallons. In the previous 
week, without the tar, the amount of coal carbonized was 455 cwt., and 
the gas made was 226,800 cubic feet. There was really no perceptible 
improvement in the illuminating power of the gas; but the retorts 
quickly became choked with accumulated carbon. He thought it 
would be better to use a separate retort for the tarred coal; and then 
possibly a saving might be effected. Mention of tar naturally leads 
to thoughts of ammoniacal liquor, and its product, sulphate of 
ammonia. That this valuable fertilizer is not altogether unknown, 
although it is scarcely appreciated as it should be, we have reason 
to know from recent correspondence from New South Wales. Our 
readers may possibly remember that, in the JouRNAL for Sept. 27 last, 
there was an article on the use of sulphate in potato growing. This 
soon afterwards found its way into the Moruya Examiner (a copy of 
which has been forwarded to us by a correspondent), and was com- 
mented upon in a leading article in the following terms :— 


The article in to day’s issue upon the subject of sulphate of ammonia as 
a fit manure for potato growing ‘will take the breath out of some of our 
farmers, as the bare idea of producing 45 tons to the acre seems so in- 
credible that, for a moment, even an intelligent man might cast the idea 
aside ; and how much more, one who never reads, studies, or inquires into 
the great laws of Nature and Science. Far more wonderful things have 
been done in agriculture during the past 50 years than the production 
of 45 tons of potatoes to the acre; and they are now looked upon as ordi- 
nary matters ofno particular interest. The true friend of the farmer is the 
chemist ; it is to him he must look in his time of need. His advice is like 
that of the physician to a sick man—the whole system must be looked into. 
The ordinary farmer can plough a furrow, or sow the seed, and such like; 
but in nine cases out of ten, he knows nothing whatever about the compo- 
sition of the soil he tills, or its components, with regard to their producing 
capabilities on the seed he plants. Hence he plods on from year to year, 
satisfied if he can obtain a crop equal to that of former years—or such as 
his fathers grew before him—and turns with almost a contemptuous sneer 
from advice given by one whom he looks down upon because he cannot 
hold a plough and is not a “farmer” in his sense of the word. What has 
not the English-speaking race of farmers learned from the late “ Patent- 
Razor-Strop ” maker Mechi, at his farm, Tiptree Hall, in Essex, England ? 
And yet he was simply a London cutler, who, after making a fortune, turned 


it to good account, and used his brains, and thousands of others are doing 


the same thing at the present day. Old things and ways are passing away; 
all things are becoming new. We, in this district, sadly stand in want of a 
little more agricultural skill. The steady go-easy days must give way to 
the spirit of progress; all things must become new. Our butter and cheese 
will for the future be made in a fashion that the last generation, and many 
of the present, if mentioned to them, would have said was impossible; and 
yet we see almost each day of our lives improvements in agricultural 
machinery and chemistry of*such a striking nature that we candidly con- 
fess we stand a little startled. As the man who makes a single blade of 
grass grow where none grew before becomes a benefactor to the human 
race, so does the chemist, who, by deep, earnest study and experimenting, 
often with danger of sudden death by reason of explosion of gases or of 
poison by inhaling them, sends forth to his fellow-men his hard-earned 
experience with proof of his work. We trust some of our agriculturists 
will not turn a deaf ear to what we are writing about, and try in a small 
way the virtue of sulphate of ammonia for their corn crop. We may men- 
tion that the Sydney Gas Company have for years been sending 2000 tons 
of surplus sulphate of ammonia to Mauritius; but, a local demand having 
sprung up, it is now retained in the colony. 


<> 


BRADFORD CORPORATION WATER SUPPLY. 


The Nidd Scheme to be Commenced. 
The minutes submitted by the Water Committee at last Tuesday’s 
meeting of the Bradford Town Council embraced a recommendation 
that the Nidd water-works should now be proceeded with. In moving 


the adoption of the minutes, Alderman Smith Feather stated that 
during the last few years there had been some diffidence on the part 
of certain members of the Corporation as to carrying out the scheme, 
because of the antagonism of the out-townships. This opposition had 
certainly made the Committee halt alittle; but they now felt that they 
had no alternative but to proceed with the work. Taking into con- 
sideration the rapid increase in the consumption of water and of the 
population of the borough, they were bound to go on with the works, 
even if they lost the whole of the out-townships. Some of the out- 
townships were not very great consumers of water—as a matter of fact, 
in 1884 there was a firm in Bradford which used as much as seven of 
the out-townships put together. There weretwenty-nine out-townships 
taking water from the Corporation. [In order to prove the necessity for 
the additional works, he had prepared figures showing the growth of 
the rateable value of the borough since 1851, and the increase in the 
burgess-roll. In 1851 there were no Corporation water-works; but 
the rateable value was £201,717, and the number of burgesses 8395. In 
1861, the revenue derived from water was £12,937; the rateable value 
was £290,918; and the number of burgesses had increased to 16,772. 
In 1871, £48,139 was received from the water-works; the rateable 
value was £541,532; and the burgesses numbered 25,699. Ten years 
later, the revenue had reached £87,088; the rateable value had grown 
to £927,238; and the number of burgesses was 32,742. In 1891, the 
sum of £114,843 was received from the water-works ; the rateable value 
was £1,052,468; and the burgesses numbered 41,856. He wished to 
say a word or two with regard to the difficulties with which they had 
had to contend from time to time in connection with the water supply 
of the borough. There had been several water famines ; but he would 
refer only to that of 1887-88, which they all remembered. Things 
were so bad that the Corporation had to get supplies from other towns. 
The result was great inconvenience, not only to householders, but also 
to manufacturers. Taking into account these seasons of drought, and 
the growth of the consumption, they were bound to go on with the 
Nidd scheme. He thought the figures he had given were sufficient 
proof of the necessity to proceed. In addition, however, he might 
remind the members that the report of the Committee for 1892 showed 
that, inone year alone, there had been an increase in the number of 
taps of 10,666; in water-closets, 1017; in urinals, 93 ; and in baths, 760. 
After a brief discussion, the minutes were adopted, , hie 














i 
i 
H 
i 
} 
it 
i 
1 
; 


112 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c, 


[Jan. 17, 1893. 





NOTES FROM SCOTLAND. 


From Our Own Correspondent, 
Saturday. 

The Edinburgh gas supply has this week received an amount of 
attention which is not often vouchsafed to it. On Monday, the Scotsman 
published a two-column special article upon it; and, what is almost a 
strange circumstance, it was written in an appreciative tone. It 
is so seldom that newspaper writers are able to see anything good 
in the gas supply of their locality, that it is a delight to read it 
when they do. The article was necessarily, to a large extent, of 
an elementary nature, and not altogether accurate, because, for in- 
stance, it stated the capital charge, on the taking over of the works, 
to have been £421,000, whereas it was £969,000. The reason for the 
subject being taken up is apparently the large number of complaints 
as to the illuminating power which have reached the newspaper office. 
It is shown that the Gas Commissioners supply a higher candle-power 
gas than any other of the leading cities of the kingdom; that the 
Commissioners have maintained the works in a state of efficiency, 
having expended £85,000 upon renewals in the four-and-a-half years 
they have owned them ; that the officials are the same as when the 
transfer took place ; and that there is, therefore, prima facie reason to 
believe that the gas is as good now as it was in the days of the 
Companies—always excepting that, on account of the high price of 
coal, the Commissioners have reduced the illuminating power from 
28 to 25 candles. In order to satisfy themselves as to whether the 
illuminating‘power which isintended to be given is really supplied, the 
proprietors of the Scotsman procured independent tests of the gas on 
the Wednesday, Thursday, and Friday of last week, from Mr. Ivison 
Macadam; and at the same time, through the courtesy of Mr. Robert 
Mitchell, the Engineer, they were able to give the results as tested 
in the Edinburgh works. Mr. Mitchell's figures were 2410, 25'01, and 
24°20; and Mr. Macadam's, 24°14, 25°42, and 25°84. Mr. Macadam’s 
tests were taken in his own laboratory in Surgeon's Hall, about a 
mile from the Edinburgh works ; and it is to be observed that they are 
all higher than Mr. Mitchell's. The writer then deals at some length 
with the questions of fittings, burners, and pressure ; giving some good 
advice on the subject, and expressing regret that the Gas Com- 
missioners do not do more to instruct people how to burn gas, 
Lectures on the subject, he considers, would do more good than the 
lectures on astronomy which the Corporation promote. With this 
sentiment, everyone willagree. If the Commissioners should see their 
way to take the hint, it might be worth their while to arrange for 
lectures of a popular nature being given in several districts of the city ; 
but they might also arrange for a more technical course to be given to 
gas-fitters. Gas-fitters who attended these lectures might receive a 
certificate which they could exhibit in their shops; and thus the public 
would know where to deal, and would derive more benefit than if they 
attended lectures themselves. 

Then, at a meeting of the Royal Scottish Society of Arts on Monday 
night, Mr. Ivison Macadam read a paper on ‘‘ The Manufacture of Gas 
for Illuminating and other Purposes.” As all Mr. Macadam's pro- 
ductions are, the paper was a very complete one, although it dealt 
mostl — consumption in Edinburgh, and not gas manufacture. 
He advocated the lowering of the illuminating power of the gas; and 
he rather staggered some of his hearers by contending that the cause 
of complaints about the gas in Edinburgh was its richness. Mr. 
Macadam was critically questioned upon this subject ; but hemore than 
held his ground. His serge is that, there being now so little high- 
class gas manufactured, there are not burners in the market which will 
consume it to advantage. There was, he said, a field open for inven- 
tion in burners for rich gas. An interesting discussion took place, 
portions of which I may be able to give you for next week’s issue, 
accompanied with some comment upon it. 

The new railway rates, for which traders clamoured for years, are 
not giving anything like universal satisfaction now ,that they have 
them. Itis found in many instances that charges are raised instead of 
being lowered. Thisis a state of matters which I dare say the railway 
a foresaw when the agitation was begun, and which they 
would have been wing to bring about even if there had been no 
revisal by the Board of Trade. There are so many requirements now 
laid _ the companies—by statute and the force of public opinion— 
that their wages bills must be greatly increased ; oad they must find 
the money somewhere to meet them. It may be expected, therefore, 
that, in the next contracts for coal, the prices will be affected by the 
railway charges. What looks like an illustration of how the new 
rates will, in one way, affect the gas industry, was brought before 
the Aberdeen Harbour Board on Monday by Mr. Copland. 
He said that the Great North Railway Company had intimated 
that, unless six tons of coke were loaded into each truck, they would 
not supply any waggons to the gas-works. According to Mr. Copland, 
it is a physical impossibility to load six tons of coke upon one waggon. 
The Railway Company have, in reply, published that they are pre- 
pared to supply waggons to carry six tons. They further retort that, 
while they have been in the habit of sending their waggons to the gas- 
works to carry coke, all that they have charged and received from the 
Corporation for the use of them is 1d. per ton; whereas the Corpora- 
tion charge their customers 1s. 6d. per ton for cartage, and pocket 
1s. 5d. for the haulage of the quarter of a mile between the gas-works 
and the railway system. Whether this be the case or not, the motive 
of the Railway Company is apparent. The most they can earn upon 
a waggon loaded in the gas-works is 6d.; and if only one ton were 
loaded, all they would get would be 1d. They therefore seek to 
compel the Corporation to cart all the smaller quantities to the rail- 
way yard, when, of course, they would be entitled to a terminal charge. 
If they have the power to enforce this regulation, the price of coke in 
small quantities will either be raised to meet the cost of cartage and 
terminals, or the Corporation will lose upon their sales. 

An accident is reported to have occurred in the Tain Gas-Works 
yesterday afternoon, by which the town was nearly plunged in dark- 
ness. From what cause is not explained, but the suihers upon a new 


gasholder are said to have slipped off the guiding pillars. The holder 
sank on one side and rose on the other, allowing the whole of the gas 
in it toescape. Unfortunatly, the valve on the pipe connecting with 





the old gasholder was open, and it too was emptied. The gas in 
stock was about 14,000 cubic feet. In the evening, the Manager was 
able to supply consumers direct from the retorts; and in order to 
lessen the consumption, the street-lamps were not lighted. 

A Mr. Jamieson, who is a member of the Brechin Town Council, 
this week made the se page at a Council meeting, that they should 
sell the shares they fol in the Gas Company. He did so because, so 
long as they held the shares, they were partly responsible for the high 

rice of gas andits bad quality. The money they would receive could, 
* thought, be put to a much better use—such, for instance, as lighting 
the streets with oil, which, he believed, would give a better light than 
they had from gas at present. Mr. Jamieson failed to convince any of 
his colleagues ; and his motion, not being seconded, fell through. 

A regrettable difference has arisen between the Inverness Police 
Commissioners and the contractor for the excavation for the tank of the 
new gasholder they are erecting. I have already mentioned the great 
difficulty which the contractor had, on account of the low-lying situa- 
tion, in keeping the workings clear of water. He has lodged a claim 
for £785, for extra work in pumping and excavating ; and payment is 
resisted on the ground that the whole work he has done was included 
in his contract. The question in dispute has been sent to arbitration 
before Mr. M. Paterson, C.E.; and this gentleman has discovered a 
very serious discrepancy between the specification upon which the 
work was tendered for, and the formal contract which was signed. 
The former required the works to be kept clear of water during the 
erection of the tank; but in the contract the words ‘‘ and gasholder ”’ 
were added, which makes a very material difference. There is no 
doubt it is the contract which is binding ; but the question arises 
whether the Police Commissioners can afford to take advantage 
of the added words. Circumstances alter cases; and if they can show 
that the contractor read over the contract, or had it read over to him, 
he has no case. If, on the other hand, the contractor, having read the 
specification, and offered upon it, trusted to the contract expressing the 
same conditions, there is a certain moral obligation, which a body of 
Police Commissioners can scarcely get over, of seeing that a contractor 
shall not be prejudiced by anything which may have been done per 
incuriam. The arbiter seems to think that the latter was the circum- 
stance, for he has reported to the Police Commissioners that he cannot 
proceed to give his decision until this difficulty is cleared up ; and he 
suggests that the specification, and not the contract, should be held as 
the ruling document. The Police Commissioners will have to deter- 
mine this point. 

Ihad occasion, a month ago, to point out certain fallacies which 
appeared in the Scotsman, in an article upon electric lighting. The 
article purported to be the first of a series; but, for what reason I can- 
not tell, no others have yet appeared. To-day the Glasgow Herald 
publishes the first of what seem a series of articles on ‘‘ Electricity 
as an Illuminant,” which may require attention. This article is a very 
schoolboyish affair; and the only statement the writer makes worth 
challenging is to the effect that ‘the meters for recording the elec- 
tricity used are much more reliable than the meters in use for noting 
the amount of gas consumed.” What he means by “‘ reliable” he does 
not explain. Ifit is that they record more accurately, I should like 
him to state where he gets his information, because my impression is 
that the facts are all the other way. 

Lord Kelvin is giving the Corporation of Glasgow a very instructive 
object-lesson in electric lighting. His Lordshipis one of the owners, 
if not the only owner, of a scientific instrument factory in Cambridge 
Street, which has hitherto been carried on under the name of James 
White, and in which about 200 people are employed. An electric 
lighting installation, consisting of about 400 lamps of 16-candle power 
each, is at present being fitted up in the works, In the first place,’one 
wonders that so leading an authority upon electric lighting should not 
have hitherto shown his faith in it by adopting it; and, in the next, 
the consideration must arise in the minds of the members of the 
Corporation, that the example set by Lord Kelvin is likely to be 
followed by others, and that there will be a crop of private installa- 
tions, to the disadvantage of the public one. 

The Perth Water Commission have been obliged to issue a warning 
to the citizens with respect to the great waste of water which is going 
on. The Lord Provost stated, at a meeting on Monday, that the 
quantity of water in the reservoirs was alarmingly small; and that in 
some districts in the city there had not been an adequate supply for 
three weeks. The waste arises on account of the practiceof many 
people, in frosty weather, of allowing water-taps to run, in order to 
prevent the water from freezing. 

The Edinburgh and District Water Trust had before them on Thurs- 
day a-report as to the checking of waste, which showed that, by the 
use of meters and night inspection, they had been able to reduce the 
consumption from 42 to 37 gallons per head per day. It was also 
reported that the operations at Posso, in the Manor Valley, to ascer- 
tain the nature of the foundation for the embankment of the proposed 
new reservoir, had been completed. These showed that in one place it 
would be necessary to go down 150 feet. This depth would add con- 
siderably to the cost of the construction of the embankment ; and it was 
remitted to the Engineers to prepare an estimate of the additional cost. 
It was agreed by nearly all the speakers that it will be necessary to 
apply to Parliament in the session of 1894 for powers to bring in an 
additional supply of water from the Manor Valley. 

Tangye’s Gas-Engines.— During last year Messrs. Tangye, Limited, 
sent out upwards of 500 gas-engines, varying in size from 4 to 100 
indicated horse power—representing in the aggregate 5000 indicated 
horse power. 

The New Water-Works of the Morley Corporation.—The result of 
the arbitration case recently heard at Leeds between the Morley Cor- 
poration and Messrs. Fielden, of Todmorden, with respect to com- 
pensation for land required in connection with the construction of the 
Withens reservoir, has just been made known. Mr. J. W. Fair, of 
Wigan, was the Umpire; and under his award Mr. John Fielden 
receives{1695, as against £1908 claimed and £1103 offered by the 
Corporation; Mr. J. A. Fielden £1221, as against £1834 claimed and 
£454 offered ; and the Messrs. Fielden jointly £756, as against £1022 
claimed and £259 offered. 
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CURRENT SALES OF GAS PRODUCTS. 


LIVERPOOL, Fas. 14. 

Sulphate of Ammonia.—A strong market, with steady advancing 
prices. Hitherto the dealers have been the principal buyers ; but now 
consumers are coming on the scene as well, and consequently all avail- 
able parcels are promptly taken off the market. In fact, to-day 
sulphate is quite scarce, which, considering the time of the year, is an 
almost unprecedented event. It is said that the ice in Continental 
rivers, impeding navigation and deliveries, will check the demand ; 
but so far it has not doneso, and present inquiries do not justify this 
anticipation. It is more likely that the demand will be considerably 
accentuated with the approach of the season; and it is not impossible 
that there may not be sufficient sulphate to meet the demand, 
particularly if the season be anearly one. To-day’s quotations are 
£10 5s. at the ports. Nitrate is firm, but unchanged in value. 


Lonpon, Fan. 14. 

Tar Products.—There appears some misapprehension respecting 
the weekly quotations made in the JourNaL. It is well for it to 
be known that the prices given are for tar at the gas-works, naked and 
for contracts. The cost of transit to distillers’ works and other charges 
are paid by the buyer. The figures quoted for the products are the 
prices delivered either to buyers’ works or f.0.b., and they always include 
casks, as well as 24 per cent. to 34 per cent. discount. It may occur to 
some that the improved values of products during the past month or 
six weeks have not brought about a corresponding increase in the value 
of tar. The improved prices have come so suddenly, and, so far, 
appear to be of a more or less speculative character, that distillers 
have not had confidence to bid proportionally higher prices for the tar 
over a period, having suffered very severely on their tar contracts 
during the past year. The combined effort being made by tar 
distillers to improve the value of products has, up to the present, been 
only partially successful; benzols being distinctly weaker than they 
were a week ago, while solvent naphtha is practically unsaleable. 
Pitch is extremely weak, and likely to see lower prices. Creosote and 
common oils are a drug; and stocks are inconveniently accumulating. 
Carbolic products remain firm; and the same remark applies to 
anthracene, but no new business is being done. Pricesare as follows: 
Tar, 12s. 6d. Pitch,27s. Benzols, go’s, 2s. 1d.; 50’s,1s. 9d. Toluol, 
1s. 4d. Solvent naphtha, 1s. 2$d. nominal. Crude benzol naphtha, 
30 per cent., 9d. Creosote, 13d. Creosote salts, 18s. Carbolic acid, 
60's, 2s. 3d. ; 70’s, 2s. 6d. ; crystals, 74d. Cresol, 1s. rod. Anthracene, 
30 per cent., ‘'A,”’ 1s. nominal; “B,’’ 9d. nominal. 

Sulphate of Ammonia is improving rapidly. There is an excellent 
demand ; anda very large business is being done at prices ranging 
from £10 2s. 6d. to £10 5s., less 33 per cent. Gas liquor is quoted at 
6s. 6d. to 7s. 6d. ~ 
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COAL TRADE REPORTS, 


Lancashire Coal Trade.—Generally not more than a moderate 
business is reported throughout the coal trade of this district; and 
even house-fire qualities are not meeting with any particularly brisk 
inquiry. Supplies of all descriptions of fuel are plentiful; and many 
collieries are scarcely working five days per week. The better qualities 
of round coal are moving off readily; but prices are not more than 
firm at late rates. Best Wigan Arley averages 12s. to 12s. 6d.; Pem- 
berton four-feet and second qualities of Arley, tos. 6d.; and common 
house-fire coals, about 8s. 6d. per ton at the pit mouth. The lower 
qualities of round coal continue the chief difficulty with which colliery 
proprietors have to contend. The demand for these shows no improve- 
ment whatever ; and the complaint on every side is that steam and 
forge coal is a complete drug upon the market, with very low prices 
taken in many cases to effect sales. Although 7s. 6d. per ton may be 
taken as an average quotation at the pit mouth, it is exceptional where 
more than 7s. is being got for anything like quantities for inland 
requirements ; whilst for shipment, ordinary descriptions of steam coal, 
delivered at the ports on the Mersey, are readily obtainable at 8s. 3d. 
per ton. Engine classes of fuel continue in fairly good demand. At 
the pit mouth, burgy remains firm at about 6s. 3d. to 6s. od.; best 
qualities of slack, 4s. 9d. to 5s. 3d.; medium, qs. to 4s. 6d.; and com- 
mon sorts, about 3s. éd. per ton. 

Northern Coal Trade.—There has been some diminution in the 
demand for coal generally; but it is believed that one or two addi- 
ticnal orders have been booked to send fuel to Germany, through the 
effect of the strike there. Best steam coal is decidedly easier; and 
about 8s. gd. to 8s. ro4d. per ton f.o.b. is now the prevailing price for 
best Northumbrian, with 9d. less for second qualities. Small steam 
coals are dull at about 3s. 6d. per ton; and bunker coals also are very 
flat. Prices are necessarily lower. Household coals are quiet; and 
the price would have fallen, but for the changes that the new railway 
rates are making—these rates showing the only important advances in 
the charges on coal. Gas coals are steady in demand ; but prices vary 
greatly—from 6s. 9d. to 7s. 6d. being quoted by producers for single 
cargoes, whilst one large Sunderland producer, who has heavy con- 
tracts, asks 8s. per ton f.o.b. Coke is in fair request ; and the price of 
best blast furnace kinds is firm. For shipment, 15s. per ton is asked. 
Gas coke is unaltered. 

Scotch Coal Trade.—A slow resumption after the holidays has been 
the feature of the coal trade in Scotland. Many export contracts have 
expired ; and the returns last week were down 65,152 tons as compared 
with the last week of 1892, and 12,753 as compared with the corre- 
sponding week of last year. The total shipments were 58,293 tons. 
Splint is the only variety for which there is much demand. Stocks of 
all sorts are large, and are quite equal to requirements. The prices 
quoted are: Main, €s. gd. to 7s,; ell, 7s. 6d. to 7s. od.; splint, 7s. 9d. 
to 8s.; and steam, gs. per tun. A commercial note in the Glasgow 
Herald states that the best cannel is quoted at 25s.; but that, though 
5s. were dropped, purchases would not be brought about. Much 
interest, it is added, is being taken in the oil-enriching process which 
Mr. W. Young is carrying on at Peebles; and that is given as a reason 
why cannel is almost unsaleable. The report also states that surpris- 
ing success has been attained at Peebles, and that other townships are 
about to give the process atrial. One of these, I learn from another 








source, is Galashiels, from whence, I know, inquiries were made some 
time ago. It will be next winter, however, before the process can 
begin to tell on the demand for cannel; but doubtless coal contracts 
will be affected by the knowledge that it is in existence. 

Loans for Municipal Gas-Works.—A question of some interest is 
raised, writes a local correspondent, in connection with the recent ap- 
plication by the Rochdale Corporation for the Local Government 
Board’s sanction to a loan of £65,000 for gas-works extensions. In 
the opinion of the Gas Committee, which is also that of the Corpora- 
tion, posterity ought to bear the chief cost of the additions to the 
works, which are to be of a lasting character; and the Board were 
therefore asked to allow the repayment of the loan to be extended over 
a period of 75 years. Perhaps they hardly expected so great a boon 
as this. But the Committee seem at least to have hoped for a grant 
of not less than 50 years; and they learnt with something like dismay 
that, if they are to have the money at all, they must be prepared to 
repay it in 30 years. The difference to the existing generation of gas 
consumers and ratepayers is considerable. To repay the loan with 
34 per cent. interest in 30 years, it will be necessary to set aside £1259 
annually ; whereas if the eee had been extended over 50 years, 
only £496 per annum would have been required. The difference between 
these sums—{£763—is about equal to a rate of 3d. in the pound on the 
local assessment. This is a serious matter from the financial stand- 
point ; and in the case of the Rochdale Gas Committee may lead to a 
change of policy with regard to the cost of renewals and extensions. 
It is said to be 14 or 15 pas since they borrowed any money for these 
purposes, though they have been spending on the maintenance and 
enlargement of the works at the rate of upwards of {1000 a year. 
This has, of course, come from the revenue account ; and if the Com- 
mittee decide to confine their expenditure solely to the purposes which 
the revenue should bear, there is every probability of a considerable 
addition tothe capital account. Alderman W. J. Petrie, the Chairman of 
the Gas Committee, when asking the Town Council recently to agree 
to the conditions laid down by the Local Government Board, described 
them as a ‘‘nauseous pill ;” but he plainly stated that the Committee 
would in future stick more closely to the letter of the law as regards 
the allocation of their expenditure. Posterity may thus, in this case, 
be worse rather than better off for the fostering care of the Board. 


GAS AND WATER COMPANIES’ STOCK AND SHARE LIST. 
(For Stock Market Intelligence, see ante, p. 91.) 
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Increase in the Duty on Russian Petroleum Oils.—According tothe 
St. Petersburg correspondent of Industries, the excise duty on the 
lighter kinds of Russian oils has been increased from 40 to 60 copeks 
per pood (36 lbs.) ; while that for the heavier or superior oils has been 
raised from 30 to 50 copeks. 

Private Bills (Session 1893).—Among the memorials complaining 
of non-compliance with Standing Orders which have been deposited in 
the Private Bill Office in regard to the first hundred Bills on the general 
list of petitions, are two from the East Stonehouse Local Board, 
referring to the Devonport Water Bill and the Plymouth Corporation 
Water Bill. 

Rejection by the Ratepayers of the Proposal to Purchase the 
Bideford Gas-Works.—For more than twelve months negotiations have 
been in progress between the Bideford Town Council and the Gas 
Company, with a view to purchasing the gas-works. After a break in 
the proceedings last year, the Company applied for, and were granted, 
a Provisional Order for the raising of extra capital for extension pur- 
poses. Negotiations were afterwards resumed by the Council; and 
the acquirement of the concern for £15,000 was agreed upon. The 
Council having applied for a Provisional Order to borrow money to 
complete the bargain and extend the works, a town’s meeting, 
convened in response to an influential requisition, was held on 
Monday of last week, the Mayor (Mr. Dymond) presiding. A resolution 
was moved by Mr. G. Heard expressing the opinion of the meeting 
that it was not desirable that the Council should incur any further 
expense in seeking to obtain a Provisional Order to purchase the gas- 
works. This having been seconded, Dr. Pouse, in a speech which was 
much applauded, asked what benefit the town was going to receive in 
the slightest degree from the purchase. At the end of thirty years, 
they would have, what the Company had at the present time, an 
obsolete gas-works. They would have to spend £500 a year to meet 
a deficit. At the end of thirty years, electricity would be the lighting 
power; and the improvements in oil-lamps during the past few years 
had been enormous. The Company had been making a profit; but 
they had not a reserve fund. They were asked to pay an extra- 
ordinary price for something that was worn out; and no member of 
the Council would make such a purchase as a commercial transaction. 
Several other speakers followed, mainly in support of the motion, 
which was carried with few dissentients. 





Burnham in Darkness.—The town of Burnham last week had a 
somewhat singular experience in connection with its lighting arrange- 
ments. On Monday and Tuesday, although there was ample gas at 
the works, the supply in the mains was so inadequate, that the streets 
could not be illuminated. It was discovered later in the week that 
some of the main-pipes leading from the works had become completely 
choked by the deposition therein of a very considerable quantity of 
naphthalene; and in order to clear them, the supply of gas had to be 
entirely cut off on Thursday. 

New Joint Stock Companies.— Under the title of A. Ransome and 
Co., Limited, a Company has been registered, with acapital of £59,000, 
in {10 shares, to acquire the businesses and assets of the firms of 
Messrs. A. Ransome and Co., and Messrs. Ransome, Peer ig and 
Woods, and carry them on. In addition to the ironfounding and 
other metal work to be undertaken by the Company, they will own 
collieries, engage in electrical engineering, and manufacture gas. The 
Lampe Belge, Stove, and Oil Company, Limited, has been registered 
with a capital of £3000, in {1 shares, to acquire, as a going concern, 
the business of a lamp, stove, and oil dealer, now carried on by the 
Belge Stove and Oil Company in Manchester. 

The Illuminating Power of the Lea Bridge Company’s Gas.—At 
the Stratford Police Court, last Saturday, the Secretary of the Lea 
Bridge District Gas Company was summoned, at the instance of the 
Walthamstow Local Board, on two informations, for supplying gas of 
less illuminating power than 14 candles, contrary to the provisions 
of the Gas-Works Clauses Act, 1871, the Lea Bridge District Gas Act, 
1878, and the Acts incorporated therewith. The case occupied the 
attention of the Bench for upwards of six hours. On Oct. 29 last, when 
Mr. Lee Taylor, the Gas Examiner to the Local Board, tested the gas 
at the works of the Company, he found the illuminating power was 
only 13°52 candles; while on Nov. 2 it was 13°65 candles. Witnesses 
who gave evidence for the Company said that, if the state of the 
barometer and the temperature had been duly taken into account, 
the illuminating power of the gas on Oct. 29 would have been 14:12 
candles ; and on Nov. 2, 14°04 candles. After a prolonged consultation, 
the Bench said that, as only one set of observations had been made on 
Oct. 29, the summons would be dismissed ; but for the offence on Nov. 2, 
a fine of {10 1os., and £10 10s. costs, would be imposed. They 
would, however, be willing to grant a case. 








GWYNNE & BEALE’S PATENT GAS EXHAUSTERS AND ENGINES. 


Telegrams: 


“G@WYNNEGRAM LONDON.” GWYNNE & C O., TELEPHONE No. 2698. 


HYDRAULIC AND GAS ENGINEERS, BROOKE STREET WORKS, HOLBORN, LONDON, E.C. 


Late Essex Street Works, Victoria Embankment, London, W.C, 


Thirty-three Medals 
at all the Great Inter- 
aational Exhibitions 


have been awarded to 
GWYNNE & Co., for 
Gas Exhausters, &o. 














They have never 
sought to make price 
the chief consideration, 
but to produce Machin- 
ery of the very highest 
quality. 

The result is that in 
every instance their 
work is giving the full- 
est satisfaction. 











They have completed 
Exhausters to the extent 
of 30,000,000 cubic feet 








Engine and Exhauster Combined on One Bed-Plate, 


Their Exhausters 
can be made, when 
desired, on their New 
Patent Principle, to 
pass Gas without the 
slightest oscillation 
or variation in pres- 
sure. 























NO OTHER MAKER 
CAN DO THIS. 





Makers of Gas-VatveEs, 
HypRavitico REGULATORS, 
Vacuum GovERNORS, 
Steam- Pumrs for Tar, 
Liquor, or Water ; PATENT 
SELF SEALING AND CLEANS- 
Inc) Retort-Lips AND 
MovrtaHpieces; CENTRI- 
FUGAL Pumps and Pump- 
Inc ENGrInes specially 
adapted for Water- Works 
raising Sewage, &c. 


Also GIRARD and 











passed per hour, which 
are giving unqualified 
satisfaction in werk,and 
can be referred to. 


to a Minimum. 





Catalogues and Testimonials sent on A pplication. : TRIC L 


GWYNNE & Co.'s Exhausters are constructed of large size to pass the required oth R 
quantity of Gas at very slow speeds; the wear and tear being reduced HIGH-SPEED EN? 


HIGH-SPEED EN- 

GINES, DYNAMOS, 

&c., &c., for ELEC- 
IGHTING. 





OXIDE OF IRON, 
O "NEILL’S Oxide has a larger annual 
sale in the United Kingdom than all other Oxides 
combined, Purity and uniformity of quality guaranteed. 
Pamphlet, “ How to Purchase Bog Ore,” to be obtained 
on application, 
Gas Purification and Chemical Company, Limited, 
Palmerston Buildings, Old Broad Street, London, E.C. 
Joun Wma. O’NeErLu, Managing Director. 


GAS PURIFICATION AND CHEMICAL COMPANY, 
LIMITED. 
ANDREW STEPHENSON, Agent. 


Please address all communications to the Com- 
pany, as above, 


ANDREW STEPHENSON, Agent for 
BRIN’S OXYGEN COMPANY, Limited, West- 
minster, 8.W. 

City Address: 182, Gresham House, Old Broad Street, 
Lonpon, E.C, 


VYoLcanic Fire Cement (Winkelmann’s) 
Fire Resistance 4500° Fahr. 
ANDREW STEPHENSON, Sole Agent, 182, Gresham 
House, Old Broad Street, Loxpon, E.C, 











james LAWRIE & CO. supply Best 

SCOTCH CANNEL COALS, Best FIRE-CLAY 

RETORTS, BRICKS, TILES, and LUMPS; BOILER 

SEATING BLOCKS, FLUE COVERS, and SILICA 

BRICKS for SPECIAL FURNACE WORK; COKE 

BARROWS, BOGIES, and SMALL WAGONS. 

Postal Address: 1, WHITTINGTON AVENUE, E.O, 

Telegram Address: ‘‘ Exrwan Lonpon,” 


C. HOLMES & Co., Huddersfield, 


AND 80, Cannon STREET, London, 
Contractors for Gas-Works complete, Makers of Gas- 
holders, Purifiers, Scrubbers, Condensers, Retort Fit- 
tings, &c., Improved Valves, Engines, and Exhausters, 
Also for Collingwood’s Regenerative Retort-Settings, 

*,* Bee Advertisement p. III., centre of JouRNAL. 


Cablegrams: “Ignitor London.’ Telegrams: “Holmes 
Huddersfield.” 


J & J. BRADDOCK, Globe Meter Works, 
* Oldham. 

First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION ME- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, é&o, 











Telegraphic Addregs: ‘‘ Braddock, Oldham," 





TRISH BOG ORE OXIDE OF IRON. 


GAS PURIFICATION, 
BALE, BAKER, & CO., direct Importers 
from Ireland. Sample and Price on application, 
OXIDE PAINT, SULPHURIC ACID, & Chemicals. 
120 and 121, Neweats STREET, Lonpoy, E.C. 


OXIDE OF IRON. 
FINEST Quality of Natural Bog Ore. 


Particulars and price, apply to Mr. T. L. ARCHER 
Cathedral Chambers, Half Street, MANCHESTER. __ . 


ESSRS. DEBENHAM, TEWSON 


FARMER, and BRIDGEWATER’S MONTHLY 
LIST of Shops, Show-Rooms, Factories, and Waterside 
Premises, suitable for the Exhibition and Manufacture 
of Engineering and other Appliances, may be obtained, 
free of charge, at their Offices, 80, CHEAPSIDE, E.C. 


GOLD MEDAL, 1892. 
TPUBES and Fittings for Gas, Steam, and 


Water, in stock to 8 inches diameter; Iron and 
Steel Ascension-Pipes. 
JoHN SpPEnceR, Globe Tube Works, WEDNESBURY; 
and 14, Great St. Thomas Apostle, Lonpon. 
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NOTICE TO ADVYERTISERS.—COPY FOR ADVERTISEMENTS for the “JOURNAL” should be received at the Office not later 


than TWELYE O’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s issue, 
Orders for Alterations in, or Stoppages of PERMANENT ADVERTISEMENTS should be received not later than the FIRST 


POST on SATURDAY. 





t CANNEL COAL, ETO. ‘ 
OHN ROMANS & SON, EDINBURGH. 
Gas Engineers, supply all the most approved 
SCOTTISH CANNELS; also FIRE-CLAY GOODS, 
CAS'T-IRON PIPES, and other APPARATUS for GAS 
AND WATER WORKS. 
i go = »will Ly on application to 
o. 80, St. ANDREW SquakE, EDINBURGH 
NEWTON GRANGE, NEAR DALKEITH. . I nennenanely 


ORTER & CO., Gowts Bridge Works, 
LINCOLN, Engineers, Ironfounders, and Contract 
tors, for the erection of Gas-Works for Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings, at home and abroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &c.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 
Telegraphic Address: “ Portrer, LINcoun.” 





[20008 and Tar wanted. 


. BROTHERTON AND Co., Ammonia and Tar Dis- 
illers, LkEDs and WaKEFIELD. 


JOHN RILEY & SONS, Chemical Manu- 

facturers, Hapton, near Accrington, are MAKERS 
of SULPHURIC ACID, from Brimstone, for Sulphate 
of Ammonia making. Highest percentage of Sulphate 
of Ammonia obtained from the use of this Vitriol. 
References given to Gas Companies 





R. J. C. CHAPMAN, Fellow of the 
Chartered Institute of Patent Agents, advises 
on all matters connected with LETTERS PATENT 
FOR INVENTIONS and the PROTECTION OF 
TRADE MARKS, &c., at home and abroad. Preliminary 
Information and Hanabook on application. 
70, Chancery Lane, Lonpon, W.C. 





SULPHURIC ACID. 
OHN NICHOLSON & SONS, Chemica) 
Works, LEEDS, specially produce this ACID from 
BRIMSTONE, for making SULPHATE OF AMMONIA 
of high quality and good colour. Delivery in our own 
Railway Tank-Wagons or Carboys. Highest referencer 
and all particulars supplied on application. 


M AINLAYER seeks employment 
' abroad. Has been abroad before, and speaks 
Spanish. Good references. 
Address L. Scott, 79, Cromwell 
SURREY. 


OUNG Man wants Situation in Gas- 


Works. Competent in both Inside and Outside 
Work, Service laying, Fitting, &c. First-class testi- 
monials. 

Address Gasman, 9, Weston Street, Devon’s Road, 
Bromley-by-Bow, Lonpon. 


GAS Engineer, with Eighteen Years’ 
experience in the manufacture of Gas, and the 
erection and maintenance of Works, requires 
ENGAGEMENT at home or abroad. 
For references, testimonials, &c., address No. 2179, 
care of Mr. King, 11, Bolt Court, FLEET STREET, E.C. 


GENTLEMAN, with many years’ 
London experience, desires an appointment as 
PHOTOMETRIST and ANALYST in a Gas-Works. 
Is also a good Correspondent and Accountant, and well 
acquainted with the general working. A strict total ab- 
stainer. Testimonials from leading Scientific Mcn and 
Gas Engineers. 
Address No. 2178, care of Mr. King, 11, Bo!t Court, 
FLEET STREET, E.C. 


GENT wanted for the Sale of our wel!- 
known GAS CONSUMPTION REGULATORS. 
Those introduced to Gas- Works, &c., should apply by 
letter to A. BEHL AND Co., Quedlinburg a/H., GeRMANY. 





Road, Redhill, 














ANTED, a Junior Clerk, not under 

eighteen, used to Ledger and Bills. Salary 16s. 
per week. 

Apply to the MavaGer, Gas Offi-e, Wellington, Sator, 


WANTED, for the Royal Arse:al Gas- 
Works, a FOREMAN to assist in the charge of 
Carbonizing and Purifying. Make of Gas, 180 millions. 
Wage:, £2 7s. per week, or £2 if a house be siven. 
Apply, by letter only, in own handwriting, to the 
Superintendent, Building Works, Royal Arsenal, 
Woolwich, giving qualitications and references. 
Further particulars can be had upon application. 
‘Lhe employment would be under Government, bat 
does not carry with it any claim to pension. 





CANTERBURY GAS AND WATER COMPANY. 
ANTED, an active Man as Store- 
KEEPER and FOREMAN in the Gas-Works 
Yard. Must be practically acquainted with the manu- 
facture of Gas, and capable of taking cherge of the 
Works in the absence of the Manager. Salary £2 per 
week, 
Applications and testimonials to be sent to the under- 
sigued on or before the 28th of January inst. 
: By order, 
James BuRCH, 
Secretary. 


Canterbury, Jan. 9, 1893, 
ory OF BIRMINGHAM. 


ATER DEPARTMENT.) 


APPOINTMENT OF SECRETARY. 
BE Secretaryship of the Department 
F having become vacant by the resignation of Mr. 
4110mas Starkey, the Water Committee are prepared 
omeceive APPLICATIONS from Candidates for the 

ce. 

Tne Secretary will be expected to be responsible 
ulder the Committee for the general managemeut of 
the Undertaking (includiig the keeping of the Ac- 
counts), with the exception of such matters as relate 
purely to the Engin2e:ing Department. 

Salary, £600 per annum. . y 

Applications, stating the age and previous experience 
of the Applicants, and enclosing Testimonials, must be 
sent to the Town Clerk, Council House, Birmingham, 
on or before the 11th day of Febiuary next, end_red 
‘ Secretaryship, Water Department.” 

By order, 
EpwWArD OnforD SMITH, 
Town Clerk. 

Council House, Birmingham, 

January ,1893. 





LANCASHIRE TAR PRODUCTS. 
APITALISTS and Tar Distillers are 
invited to JOIN the ADVERTISER in buying 
existing Works, erecting new ones, and FORMING A 
COMPANY. 
Wanted an experienced CHEMIST and MANAGER. 
Apply to C. DasnrereEs, 16, Philpot Lane, Lonpon, 
E.C. (‘I'wenty-two years’ connection in the Tar Trade.) 


WaAnts D, a Man, who is well ac- 
quainted with North Staffordshire, to take a 
District in REPRESENTING a Firm of COAL and 
CANNEL CONTRACTORS. He would be required to 
arrange buying and selling, and to take general supervi- 
sion in that District—say, within a radius of 50 miles of 
Stoke-on-Trent. Must be well known to Gas Engineers. 

Address No. 2177, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 


ANTED, Offers of Muriate of Ammonia 
(crude and refined), and all other Ammonia and 
Tar Products. 
Rinavu-KEssEL AND Co., Cologne, GERWANY. 


WANten, a Tower Scrubber, 10 it. by 
40 ft.; a LIVESEY WASHER, £00,000 cubic 
feet per day ; and a PURIFIER, 14 ft. by 14 ft.—all with 
12-inch Connections, and in good condition. 

Address No. 2180, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 














OR SALE—Rectangular Station Meter. 
Capacity 19,000 cubic feet per hour; 12-inch 
Connections. 
For particulars apply to W. E. Price, Gas-Works, 
Hampton WICK. 


OR SALE—A perfectly new 20,000 
cubic feet per hour EXHAUSTER, witb Steam 
Engine combined, including Hydraulic Gas Gcvernor 
Bye-Pass Valves, and Connections. 
For further particulars, apply to Mr. T. G. Marsa, 
41, Corporation Street, MaNcHESTER. 





MIHE Haverh!!!1 Local Board have for 
DISPOSAL a quantity of TAR. 
State price delivered at Haverhill Station to Mr 
B. Gisson, Manager, Gas-Works, HaVERHILL. 


CLEVEDON GAS COMPANY. 


TENDERS FOR COAL TAR. 
ENDERs are invited for the surplus 
TAR from these Works, for a term of Two Years 
from Jan. 1, 1893. : 

Sealed tenders to be addressed to the Chairman, 

Ga;-Werks, Clevedon, by the last day of this mouth. 

By order, 
Samvuew Dawes, 
Manager. 











HE Widnes Co:poration are prepared 
to receive TENDERS for the supply of FIRE- 
CLAY, CLAY RETORTSs, BLOCKS, and BRICKS. 

Specifications and Forms of Tender may be obtainea 
from Mr. Carr, Gas- Works, Widnes. 

Tenders, enuorsed “ Fire-clay Goods,” to be addressed 
to the Chairman of the Gas Committee, and deliverea 
to the undersigned not later than the 6th of February 

rox. 

’ The Corporation do not bind themselves to accept 
the lowest or any tender. 
H. S. OpreNHEiM, 
‘Yown Clerk. 





Town Hall, Widnes, 
Jan. 12, 1893. 
COUNTY BOROUGH OF HALIFAX. 
wi HE Gas-Works Committee of the 

Halifax Corporation are prepared to receive 
TENDERS for the supply of WET and DRY METERS 
up to the 81st of December, 1893. 7 & 

Forms of Tender may be obtained on applicatioa to 
Mr. Thomas Holgate, Gas-Works Engineer. 

Tend:rs, endorsed “Tender for Meters,” must be 
sent to the undersigned on or before the 26th of Janu- 
ary, 1893. : er 

The tender of any person paying less than the mini- 
mum standard rate of wages, and who does not observe 
the hours and conditions of labour generally recognised 
in the District, will not be accepted. This condition 
shall be construed to the acts of sub-contractors, 
where such may exist. 

The Committee do not bind themselves to accept 
the lowest or any tender. 

By order, 
KEIGHLEY WALTON, 
Town Clerk. 





SADLER AND CO., LIMITED, 


MIDDLEsBROUGH; ULVERSTON (BARROW); Ports- 
MoUTH; CaRLTON; Stockton; 315, St. Vincent Street, 
GLaseow; 10, Marsden Street, MaNcHESTER; and 85, 
Water Street, New York. Tar Distillers, Manufac- 
turers of all TAR PRODUCTS, ALIZARINE and 
Gib, aban fo UigUon tMOSIA, AAONIS 

iJ M 
SULPHATE, &, ee 

Head Office: 


_A MIDDLESBROUGH, 
invited, 


Correspondence 





Now Ready, Price 6s., Cloth Bound. 
THE CHEMISTRY OF 
ILLUMINATING GAS, 


By 
N.RTON H. HUMPHRYS, Assoc. M. Inst. C.E., F.C.S. 


This work contains chapters on: The Relative Cost 
of Light from Gas, Oil, and Candles; Products of Com- 
bustion; The Sulphur Question; Tne Composition of 
flluminating Gas; Water Gas; Various Gas-Making 
Processes; Oil Gas; Properties of Fluid Hydrocar- 
bons; Tar for Gas-Making; Destructive Distillation ; 
Condensation ; and Purification. 





LONDON: 
WALTER KING, 11, Bott Court, FuexT Street, B.C, 


ROBERT MARSHALL, 


CANNEL COAL MERCHANT 
97, WELLINGTON STREET, GLASGOW. 








Prices and Analysis of all _ Seotch Cannels on 





AUG. KLONNE, 
DORTMUND (GERMANY). 


REGENERATIVE  PURNACES, 


Unsurpassed in 
Efficiency, Economy, Durability, and Easy Working. 


rot FIRE-BRICKS, * == 
durable for GAS-FURNAGES, 


ADDRESS 


JAMES WHITE & Co., Limited, 


ALBERT WORKS, WIDNES. 


CAST-IRON PIPES 


FOR GAS AND WATER. 


Pipes, One to Six inch Bore, keptin Stock. Also a very 
large assortment of all sizes of Bends, T-pieces, and 
Specials ready for despatch on receipt of Order. 


VALVES 


FOR GAS, WATER, AND STEAM. 


TELEGRAMS: “PIPES GLASGOW.” 


WM. MACLEOD & CO., 
56, ROBERTSON STREET, GLASGOW 


JAMES OAKES & Co., 


ALFRETON IRON-WORKS, DERBYSHIRE, 


AND 
Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N. 


Manufacture and keep in Stock at their Works 

(also large stock in London) 
PIPES and CONNECTIONS, 1% to 48 inches 
in diameter, and make and erect to order RE- 
CTORTS, PURIFIERS and TANKS, with or 
without planed joints, COLUMNS, GIRDERS, 
SPECIAL CASTINGS, &c., required by Gas 
Water, Railway, Telegraph Chemical, Colliery, 
and other Companies. 

Notre. — Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets ; doing away with bolts, nuts, and covers, 
and rendering leakage impossible, 
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ALEXANDER RUSSELL & CO., 
Cannel and Gas Coal Merchants, 


53, WATERLOO STREET, 
GLASGOW. 


NIDDRIE CANNEL 


A FIRST-CLASS CANNEL COAL, 


Yielding a large volume of rich Gas, and fally 
60 per cent. of first-class Coke. 








FOR ANALYSIS, PRICE, AND ALL OTHER PARTICULARS, 


The Niddrie & Benhar Goal Co,, Ltd., 


4, York Buildings, Queen Street, 


EDINBURGH. 
Telegrams: “ BENHAR, Edinburgh.” 


Tue SILICA FIRE-BRIGK 


COMPANY, 
OUGHTIBRIDGE, near SHEFFIELD, 


MANUFACTURE 


SILICA BLOCKS, 
BRICKS, anp CEMENT 


OF SUPERIOR QUALITY 
FOR GAS-FURNACES. 
k: 


Trade Mark: “SILICA.” 


These Goods (largely used in Gas, Glass, 
Iron, and Steel Works) are, on account 
of their 
GREATER DURABILITY, 
Strongly recommended where EXCES.- 
SIVE HEATS have to be maintained. 





HOLMSIDE GAS COALS. 
(Wrought out of Holmside and South 
Moor Collieries.) 
P2ESENT production over 3200 tons 

per working day. Area of coal about 5000 
acres, including the largest remaining workable 
proportion of pure HUTTON SEAM GAS 
COAL. Analysis of HOLMSIDE GAS COAL 
in bulk as shipped gives 10,500 cubic feet of Gas 
per ton, of an Illuminating Power of 164 candles. 
The Sulphur is about 1 per cent., and the Ash 
12 per cent. The Coal cokes well, and leaves 
about 70 per cent. of excellent Coke. To show 
the progress of HOLMSIDE COALS, it may be 
mentioned that the quantity carbonized by the 
London Gas Companies in 1885 was about 
200,000 tons; whereas the present consumption 
of HOLMSIDE COALS in London alone is at 

the rate of over 
400,000 Toms per Annum, 





Full particulars on application to 
MR. MARK ARCHER, 


HOLMSIDE AND SOUTH MOOR OFFICES, 
NEWCASTLE-ON-TYNE. 








THOMAS ILLINGWORTH, 


NORTH DEAN CHEMICAL WORKS, 
Near HALIFAX, 
MANUFACTURER OF SULPHURIC ACID 
OF EXTRA QUALITY FOR MAKING 


WHITE SULPHATE OF AMMONIA. 


TAR, LIQUOR, AND SPENT OXIDE 
Purchased for Cash against Delivery. 


THOMAS TURTON 
~ AND SONS, Limitep, 


Sheaf & Spring Works, 


SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY, 
London Office: 

9:0, CANNON 


T.BKITTEL, SHEFFIELD 


CONTRACTS FOR SUPPLIES. OF ANY 
OF THE PRINCIPAL 


ENGLISH & SCOTCH 
CANNELS. 





REAL SILKSTONE GAS COAL 


ANALYSIS AND PRICES ON 
APPLICATION. 








IT.B.KITTEL, SHEFFIELD 





GASHOLDERS 


C. & W. WALKER 


Have completed a four-lift Holder nearly 200 feet high, of about 





8 MILLION cubic feet, at the Beckton Gas-Works, London. 





PURIFIERS, SULPHATE PLANT. 


Weck’'s Centre-Yalve. 
CLAUS SULPHUR-RECOVERY PLANT. 








PURIFYING MACHINES. 





ADDRESSES: 


MIDLAND IRON-WORKS, DONNINGTON, NEAR NEWPORT, SHROPSHIRE; 


10, 


Finsbury Square, 


London. 


“FORTRESS DONNINGTON.” “FORTRESS LONDON.’-—Telegraphic. 
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» MEIKLEJOHN’S PATENT 


Improved Slide-Yalve Anti-Dip. 


_Is perfectly reliable in action, and requires no atten- 
tion. Has all the advantages of the Dip and Anti-Dip 
combined. 

Is cheap and easily fixed to any form of main. 

Will be found the most efficient appliance of the 
kind yet introduced, 

Further particulars and price from 


C. MEIKLEJOHN, 
GAS-WORKS, RUGBY. 
(Late N. Merxiesoun, Longwood. 


NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke. 








QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 
NEWBATTLE COLLIERIES, 
DALEKEITH,N.B. 


BOLDON GAS COALS. 


Worked by THE HARTON COAL C0., LTD., 
Output about 3000 tons per day. 











ANALYsIs— 
Yield of Gas per ton. . 10,500 Cubic Feet. 
Illuminating Power. . 16:9 Candles. 
COMME os ee 66°7 Coke. 
GIs 8648 nee 0°86 Sulphur. 
GE « tes 8 2-04 Ash. 








Boldon Gas Coals aré supplied under 
contract to 


The Gaslight and Coke Company, South 
Metropolitan Gas Company, Commercial 
Gas Company, Imperial Continental Gas 
Association, European Gas Company, 
L’Union des Gaz (the Continental Union 
Gas Company), Danish Gas Company of 
London, Ipswich Gaslight Company, 
Devonport Gas Company, Newcastle Gas 
ae re Sunderland Gas Company, 
South Shields Gas Company, and to many 
other Companies at Home and Abroad. 





For prices, &c., apply to the 


HARTON COAL COMPANY, 


LIMITED, 
Newcastle-on-Tyne. 
W. H. PARKINSON, 
Fitter. 





TROTTER, HAINES, & CORBETT, 


Brettell’s Estate 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASSHOUSE 
FURNACE & BLAST-FURNACH BRICKS, LUMPS, 
TILES, and every description of FIRE-BRICKS. 
Proprietors of 
BEST GLASSHOUSE POT & CRUCIBLE CLAY. 
SeHreMents PROMPTLY AND CAREFULLY EXECUTED, 





UNEQUALLED. 


Gas Companies are solicited to try Samples of the 


MIRFIELD 


BLACK BED GAS COAL. 
Prices and Analysis on application. 
MIRFIELD (GAS-COAL) COLLIERY COMPY. 
RAVENSTHORPE, neaz DEWSBURY. 


TAR. 


AS COMPANIES should 
not sell at the present low 
price, but use it for heating their 
Boilers or Retort-Settings with 


WALKER’S 


PATENT 


SPRAY BURNER. 


Its Heating Value is Twice 
as Great as Coke. 














APPLY TO 
Cc. & W. WALKER, 


MIDLAND IRON-WORKS, 


DONNINGTON, near NEWPORT, 
SALOP. 





COKE BREAKERS, 


PRICES REDUCED. 


(THOMAS & SOMERVILLE’S PATENT.) 
New Design, with two os Rollers, making 
tess Breeze than their old pattern, 


For Exhauster Advertisement, see last week. 


GEORGE WALLER & CO,, 
PARK STREET, SOUTHWARK, E.C., 
And at STROUD, GLOUCESTERSHIRE. 


Awarded HIGHEST MEDAL and DIPLOMA 
at the Newcastle-on-Tyne Royal Mining 
and Industrial Exhibition, 1887, 

or 


& COAL. 











wekeg: 


< », 
ON ° 


> 


BOGHEAD 
CANNEL. 


Ld 
Yield of Gasperton. . . 2s. 18,155 cub. ft. 
Il Power .... +. 98°22 candles, 
Coke per ton 6 © eo ea & @ ae < 1,801'88 Ibs. 


EAST PONTOP | 
GAS COAL. 


Yield of Gas per ton. . . «= » 10,500 cub. ft, 
Illuminating Power ...:+.-. 16°3 candles, 
GG wc eecevecesivues 70 per cent, 


ELAW MAIN 
GAS COAL, 


10,500 cub. ft. 
16°3 candles. 
73'1 per cent. 


SOUTH 


Yield of Gas per ton 
Illuminating Power 
Coke 





For Prices and complete Analysis, apply to 


THOS. W. DANCE & SONS, 


Coit Ow ERS, NEWCASTLE-ON- TYNE, 


E. FOSTER & CO., 


21, JOHN STREET, ADELPHI, LONDON, W.C 





THE WIGAN COAL & IRON CO. LIM" 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 
Miptanp District Orrice: 22, TEMPLE ST., BIRMINGHAM—Sotez Agent: A. C. SCRIVENER. 


TELEGRAPHIC Appress: “WIGAN. BIRMINGHAM.” 


Loxpox District Orricz: 6, STRAND, LONDON—C. PARKER & SON, Sorte Aaenrts. 


Tevearapnic Appress: * PARKER LONDON.” 


TELEPHONE No. 200. 





CARBURETTED WATER GAS. 


Enormous Saving in Gas Making by using H. FOURNESS'’S PATENTS. 


Particulars and cost of Erecting Plant on application to 


The FOURNESS GAS PROCESS SYNDICATE, Litd., 


15, BRAZENNOSE STREET, MANCHESTER; or 


28, CHAPEL 


Works~.25, LOWER BYROM STREET, MANCHESTER. 


STREET, LIVERPOOL. 
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| 
| 
| 









(nc @ 
) me, 













cece: 111 |) 











;)\t Viner (11 


S| 








ae eee 





SPECIAL HIGH-POWER LAMPS. 


For Lighting 
Streets, Refuges, 
Promenades, &c., 
where a good 
light is required. 
Fitted with Por- 
celain cone, 
Copper top and 
perforation, 
Wrought-Iron 
Spray, Lever Tap, 
Burner and 
Patent Governor, 
glazed with Opal 


Patent Street 


Lamplighters’ 
Torches. 


= Lamps. 
Yyy yy y Ny 





Lever Taps. 


NO PUTTY. 





Lamp Governors. 








PRICE LIST ON 


Several thousands of these are now in use, e, giving APPLICATION. 
general satisfaction. They are ay made, on 
of best material. 





GAS-JIIETERS. 


PREPAYMENT METERS 
(PRICE'S PATENT) 


SPECIALLY ADAPTED FOR INCREASING CONSUMPTION 
AMONG SMALL: CONSUMERS. NO RISK OF BAD DEBTS. 


PAT VAT TAF CAF CAD WHA CAM WL CLAM WAM WHAM WM Lad Val lod Watead tnd 


D. HULETT & Co, Ltd., 


55 & 56, HIGH HOLBORN, LONDON. 





rms woe @®G = 
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The FULLFORD 


REGENERATIVE GAS-[AMP. 


SIMPLEST 
MOST ECONOMICAL IN THE 
MOST RELIABLE MARKET. 


In THREE 812s, 60, 120, anp 180 CanpDLE PowEn. 





The “ POPULAR.” 


HYDRATED OXIDE OF IRON 
FOR GAS PURIFICATION. 
Two to three times as rich in Hydrate as Bog Ore. 
STRONG ACTION ON SULPHURETTED HYDROGEN. 
We have for sale Hydrate of Iron containing 77 per cent. of Ferric Oxide 


and 17 per cent. of Water. Directions given for mixing for Purifiers. 
LESS THAN HALF THE PRICE OF BOG ORE 





APPLY TO— 


READ HOLLIDAY & SONS, LTD., HUDDERSFIELD. 


STEEL SCOOPS 
RETORT CHARGING. ; 
Sole Licensees and Manufacturers, 


ee ~ I = > The LAMP|MANUFACTURING Co, Li, 


12 & 14, LEONARD STREET, 











BEST IN THE WORLD FOR OUTSIDE SHOP LIGHTING. 























Scoops supplied with or without handles, and of any dimensions or shape required 


HENRY SYKES, Engineer, 4 No.5.» ss CITY ROAD, LONDON, E.C. 
66, B A N K Ss I D E, L O N D O N, S. E. = toe PRICE LIST FREE ON APPLICATION, 


ingame 


» 
<6 
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ERECTED AT EAST GR EENWICH FOR THE ADDRESS 

South Mctropolitan Gas Company Oo LONDON 

ed PLANT ee OE ; _ehen ab = - ETORIA at 
—— SOOF? Dias TELEGRAPHIC 
DESCRIPTION * LEEDS: 
ROOFS PURIFIERS &c.ALSO GASHOLDERS OF ANY SIZE 


ERECTED«COMPLETED WITHIN IZ MONTHS AND AT THETIME SPECIFIED 
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ALEX. C. HUMPHREYS, M.E. 
General Superintendent & Chief Engineer, 
The United Gas Improvement Company, U.S.A. 


HUMPHREYS 


A. G. GLASGOW, M.E., 
Late General Inspector, 
The United Gas Improvement Company, U.S.A, 


& GLASGOW, 


Contracting Engineers for Water Gas Plant, 


9, Victoria Street, London, S.W. 





WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Clay Company, Ltd., 
Se WORTLEY FIRE-CLAY WORKS : 


= Near LEEDS 
| Have confidence in drawing the special |=¢ = 
Py attention of GAS ENGINEERS to the fol- 
°—— at lowing advantages of their Retorts:— q 

1. Smooth interior, preventing ‘adhesion of 










2. They can be made in onepiece up to 10 feet 


sisoreatty in thickness, ensuring equal fk ull 
#8 Expansion and Contraction. § 


PATENT 


HAGHINE-MADE GAS-RRTORTS 
GAS wo WATER PIPES 


CASTINGS OF BVERY DESCRIPTION. 


MANUFACTURED BY THB 


CLAY GROSS COMPANY, 
CHESTERFIELD. 











TRADE TELEGRAMS: LONDON AGENTS: 
oxo “JACKSON” BECK & Co, 
MARK. | OLAY GROSS. | 130, GT. SUFFOLK ST.. SE. 








GODDARD, MASSEY, & WARNER'S 


IMPROVED 


Sulphate of Ammonia Apparatus. 


The most successful and approved Apparatus known 
up to the present time. 








FOR REFERENO#?, PARTICULARS, TESTIMONIALS, AND PRICE, 
APPLY TO 


GODDARD, MASSEY, & WARNER, 
ENGINEERS, 
NOTTINGHAM. 


The Apparatus has been supplied to the following Firms— 
BURT BOULTON, & HAYWOOD, SILVERTOWN, and ELING. 
CHANCE BROTHERS, OLDBURY (Four Arranatvs), 

RUNCORN SOAP & ALKALI CO., Limited, RUNCORN. 
NETHAM CHEMICAL CO., Limited, BRISTOL. 
ANIMAL CHARCOAL CO., Limited, SHADWELL. 
WM. BUTLER & CO., BRISTOL. 

KEMPSON & CO., Pye Bridge, 


And to the following Gas Companies and Corporations— 
ILKESTON, BURY. CHORLEY. 








WIDNES. BRIGHOUSE. WHITEHAVEN. 
HALIFAX, ARKE' HARBRO’. A 
ALTRINCHAM. PRESCOT, SOUTH SHIELDS, 
DENTON. SOWERBY BRIDGE, ee 

ST, ALBANS. LEICESTER, BOUBNEMOUTE. 
DUKINFIELD. DARWEN. SALFORD 
NORTHWICH. NELSON. 

HUDDERSFIELD. ORMSKIRK. nanecon COURT. 











TELEGRAPHIC ADDRESS: 


TELEPHONE No. 43. 


JONAS DRAKE & SON, 


“ DRAKESON, HALIFAX.” 


GAS ENGINEERS, 
CONTRACTORS, 
IRONFOUNDERS, 











BUILDERS AND “ ERECTORS OF 
EVERY DESCRIPTION OF OVENS, 
BENCHES, KILNS, FURNACES, &c. 


INCLINED RETORTS: 








HALIFAX EXCHANGE. 


RETORT SETTERS, 
FURNACE BUILDERS 
ETC., ETC. 








REGENERATOR AND GENERATOR 
FURNACES ON DRAKE'S, FRITH’S, 
SIEMENS’'S, KLONNE’S, HASSE’S, 
VALON’S, SOMERVILLE’S, 
PONSARD’S and other Principles. 


GASEOUS FIRING A SPECIALTY. 


RETORT SETTING IN ALL ITS PRINCIPLES AND BRANCHES. BENCHES FITTED UP COMPLETE. 


= Ovenven, HALIFAX. —— 





DRAWINGS, SPECIFICATIONS, AND ALL OTHER PARTICULARS ON APPLICATION. 
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o | HENRY BALFOUR & CO., 


LEVEN, FIF=, 


MAKERS OF 


LEEDS, is GASHOLDERS 








MAKE . 


RETORT LIDS 


OF ALL FORMS AND SHAPES 
IN IRON OR STEEL 





Ane ’ 1 =H: 
: 8 $ q :¢ 
$ : s 3 

. b H : 

i 











| | aE 


















PRESSURE-REGULATORS FOR GASHOLDERS (See " JOURNAL” Dec, 20, 1892.) 
EO 


BY SPECIAL HYDRAULIC 
R-WAY VALVES 


MACHINERY, AND ALL CLASSES OF GAS APPARATUS. 
PRICES ON APPUIOCATTON. HENRY PUPLETT, 47, Victoria Street, S.W. 


RR. & J. DEMPSTER, 


GAS PLANT WORKS, NEWTON HEATH, MANCHESTER. 

















MAKERS AND ERECTORS OF 


PATENT COLUMNLESS GASHOLDERS. 





= (COPY OF A LETTER RECEIVED) 


From THE FORMBY GAS COMPANY, LIMITED, | » Messrs. R. & J. DEMPSTER, 
FORMBY, Now. il, 1892. MANCHESTER. 





GENTLEMEN,—I have pleasure in forwarding you a Photo., of the Spiral-Guided 
Gasholder and Tank which you erected for us last year. 





You will be pleased to learn thut it continues to work satisfactorily ; the holder rising and 
falling freely, yet without any escillation. Here we are situated on the coast, and exposed to 
the full force of the gales from the Irish Sea; but they have not the slightest effect upon the 
holder. 

Yours truly, 
J. W. BUCKLEY. 
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K Spiral-Guided Gasholder (prepared for telescoping), working ina Cast-Iron Tank made with planed joints. 





i 
| 
j 








JOURNAL OF GAS LIGHTING, WATER SUPPLY, &. [Jan. 17, 1893.4 


IMPORTANT TO ENGINEERS AND GAS COMPANIES. 
A NEW CARBURETTOR FOR ENRICHING GAS IN BULK. 


The Carburettors have been doing practical work for the past two years ; in many cases doing all the enrichment without 
the use of Cannel or other rich Coals. The South Metropolitan Gas Company have these Enrichers at all their Stations. The 
Gaslight and Coke Company have had them in use at some of their principal Works for two years past ; and several more are 
now being fixed at their other Stations. The Carburettors are also in use at several Suburban and Provincial Gag 
Companies’ Works. 








FOR PRICES AND FULL PARTICULARS, APPLY TO 


THE GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


(FRANK W. CLARK, Engineer and Manager) 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON. 


RETORT WORK 


HORIZONTAL, INCLINED, REGENERATIVE, GENERATIVE, OR FLOOR-LEVEL SETTINGS. 


J. & HH. ROBUS, 


ENGINEERS AND CONTRACTORS, 
MANSION HOUSE CHAMBERS, 20, BUCKLERSBURY, LONDON, E.C. 


ARE PREPARED TO ENTER CONTRACTS 
FOR EXTENSIONS OR RENEWALS OF THE.ABOVE WORK DURING THE ENSUING SEASON. 


PLANS, SPECIFICATIONS, AND ESTIMATES SUBMITTED 
FOR EXTENSIONS AND RENEWALS OF EVERY DESCRIPTION. 


Contractors for the Erection of Gas-Works complete, including Gasholder Tanks of all sizes and Main Laying. 


THE HORSELEY 0,, LTD,, TIPTON, STAFFORDSHIRE, 
~~ GAS HOLDERS & GAS PLANT, 


PURIFIERS, SCRUBBERS, CONDENSERS, WASHERS, TANKS, VALVES 
PIPES, LAMP PILLARS. RETORT-FITTINGS, Etc. 









































WORKS & HEAD OFFIOB: 


TIPTON, 
STAFFORDSHIRE 


ALSO ALL KINDS OP 


STRUGTURAL IRON 


and STEEL WORK, 


LONDON OFFICE: 
11, VICTORIA ST,, 
WESTMINSTER. 


BRIDGES, 
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=——=| TELEGRAPHIO ADDRESSES: 
i “HORSELEY, TIPTON.” 
it) “ GALILEO, LONDON.” 





PIERS, ETC. jj 
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AERIAL ROPEWAYS.| 





Cheapest and best means of transport 
for 


COAL, COKE, LIME, ETC. 


COMMANS & C0., 
62, GRACECHURCH ST., LONDON, B.C. 


HARPER & MOORES, 


STOURBRIDGE. 


ears 
MANUFACTURERS OF 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE-CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Clays. 


MANUFACTURERS OF GLASSHOUSE POTS AND CRUCIBLES OF EVERY KIND, 
ESTABLISHED 1836. 


JOSEPH GLIFF & SONS, 


INCORPORATED IN 


THE LEEDS FIRE-CLAY COMPANY, Ltd, 


WORTLEY, LEEDS. 


LONDON Offices & Depéts : 
Baltic Wharf, Waterloo Bridge. 


WHARVES NOS. ? & 4; INSIDE G.N. 
GOODS YARD, KING’S GROSS, N. 




























Have been made 
in large quantities 


LIVERPOOL: for the last twelve 

16, Lightbody Street, years; and during the 
hole of th: i 

LEEDS: whole of that time, have 


been in regular use at most 
Queen Street. 


cellent quality of remaining as near 
stationary as possible under the varying 
conditions of their work—a quality which 
will be appreciated by all Gas Engineers and 
Managers. The generally expressed opinion is 
that these Retorts are the very best that are made. 
RETORTS CAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 
description suitable for Gas-Works, 





WILSON GARTER & PEARSON, 


GAS COAL AND CANNEL FACTORS, 
Supply to any Railway Station, or for Export, all kinds 
of Fuel for Gas purposes. 


ADDRESS CHIEF OFFICES: 
Temple Buildings, 50, New Street, Birmingham. 





| THE THAMES BANK IRON CO. 


UPPER GROUND STREET, LONDON, 5.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


SOCKET-PIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM, 


Sole Manufacturers of LYON’S ‘PATENT’ GAS MAIN SYPHONS., 


AGENTS FoR 


ATTERTON’S PATENT APPARATUS for CHARGING RETORTS. | 


The Climax of Regenerative Gas Lighting |! 


THe 


“VERTMARCHE” 


A 280-CANDLE POWER 
PLAIN IRON LAMP, 


LAssS 
bar 5B5/ ws 
LIGHT for LIGHT 


less than half the price of any other 
Regenerative Lamp. 


Manufactured in England by 


FENRY ((REENE & CONS, 


153 & 155, CANNON STREET, 
LONDON BRIDGE, E.C. 


PaRTICULARS AND Prices FREE. AGENTS WANTED. 


J. & W. HORTON 


ETNA WORKS, 































(Established 50 Years), Manufacturers 
PATENTEES desertion o 
AND Gas Apparatus, 
MANUFACTURERS Cast and Wrought Iron 
OF Tanks, Purifiers, Con- 


densers, Scrubbers, Retort- 
Lids, Cross-Bars and Screws, 
Wrought-Iron Boilers for Sta- 
tionary, Portable, and Marine 
Engines, Sugar Pans, Coolers, 
Clarifiers, Punts, Boats, Bridges, 
Girders, Roofs, Cisterns, Oil-Tanks, 
Melting-Pots, Crucibles, Salt-Pans, Arch 
and Range Boilers, and every description 
of General Ironwork. 
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JOHN BROWN. ¢ é. _CO.,. LTD., SHEFFIELD, 


mietors of 


ALDWARKE MAIN CAR HOUSE & ROTHERHAM MAIN COLLIERIES, NEAR ROTHERHAM, 
ALDWARKE MAIN GAS COAL 


ysis: 12,600 feet of 19-candle Fw per ton. 
Weight of aden ae in pounds of sperm, 820° Very free from impurities, 
Telegrams: “ATLAS SHEFFIELD.’’ . 


SPENT LIMES NO LONGER WASTE PRODUCTS. 


900000000000 0000000000000000004 


Under G. R. HISLOP’S PATENTS 


All Spent Limes are most effectually, economically, and continuously recovered, and at from one-third to One-half the cost of New Lime. The results are a surprise to 
all who have inspected the process, and are entirely satisfactory to all now usingit. Descriptive Pamphlet and Terms from Agents as under, 


—— REGENERATIVE SETTINGS OF RETORTS. 


Hislop’s Patent Producer and Patent Charging Appliances offer advantages which are unapproachable; while in e other detail his Settings are confidently reco: 
" mended as being the-most inexpensive and effective possible, caer | me y = 














Illustrated Pamphlet and ‘l'erms on application to J. E. FISHER, Stourbridge, Agent for England and Wales ; to C.M. HAMILTON, Portland 
Place, Hamilton, Agent for Scotland and Ireland ; and for all other Countries to the Patentee, 


Geo, R. HISLOP, Gas Engineer, PAISLEY, N.B. 


ESTABLISHED 1825. 


GAS ae 
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MANUFACTURERS OF EVERY DESCRIPTION OF 


IRON OR STEEL LAP-WELDED OR BUTT-WELDED TUBES 


FOR ANY PURPOSE. 


CLAPHAM BROTHERS, KEIGHLEY." 


The most efficient Machine known for extracting Ammonia and 
other Impurities from Coal Gas is 
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Telephone Ne, 2235. 
Telegraphic Address : “CLAPHAM BROTHERS Keighley.” 
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WELLINGTON, NELSON, & MARKET ST. WORKS. 





BGR see. ‘nel Ciputiem’s usec. ; 
The Patent Wooden Balls thoroughly break up the Gas; give an 
immense amount of freshly-wetted Surface; and do 

not clog or increase back pressure. 


Whilst the Gas is passing through and amongst the Balls, it is continually showered 
upon by the contents of Buckets. 
The Shaft Revolves in Improved Bearings, and all Workings are accessible. 
REPAIRS AND TROUBLE REDUCED TO A MINIMUM. 








“YOU DON'T SAY 80!” 








London : Printed by WatTeR Kine (at the Office of King, Sell, and Railton, Lid., 12, Gough Square); and published by him at No. 11, Bolt Court, Fleet Street, 
in the City of London. —Tues sday, Jan. 17, 1898. 





